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INTRODUCTION 

The Vocational Education Act of 1963, Public Law 88-210, provided 
opportunities for schools to develop and offer new programs of 
vocational education not previously reimbursed under earlier vocational 
acts. Prior to 1963, the primary objective of most vocational agri- 
culture programs offered through the nation's secondary schools was to 
prepare future farmers and to upgrade the proficiencies of present 
farmers. The changing needs of society and the technological revolution 
on farms in recent years have caused new demands to be placed on 
vocational education. Vocational education in agriculture has been 
redefined to include the off-farm occupations \diich require knowledges 
and skills in agriculture. One of the fields of agriculture which 
offers many emplo 3 nnent opportunities is the field of ornamental 
horticulture. 



Statement of the Problem 

The central problem of this project was to promote the teaching 
of vocational ornamental horticulture in secondary and post -secondary 
schools of the midwestern section of the United States through a 
training institute and a curriculum development program. 

Significance of the Problem 

Prior to 1963, virtually no high schools in the Midwest were 
offering vocational education programs in ornamental horticulture. 

For example, in Illinois, there were no reimbursed programs in 
vocational ornamental horticulture at the secondary or post -secondary 
level until the 1965-66 school year. The development and growth of 
these new programs in most other midwestern states have been non- 
existent or extremely slow. 

In large urban schools and suburban schools where vocational 
ornamental horticulture should thrive most vigorously there is usually 
no agriculture teacher to lead the way in program development. 

Teachers and administrators who do not have an agricultural background 
are often not aware of the growing need for trained workers in 
ornamental horticulture or else they still conceive of vocational 
agriculture in the narrow sense of training for farming. 

Industry desperately needs and wants employees trained in green- 
house, nursery, turf, garden center, and landscape maintenance skills. 
Workers are needed at the skilled, technical, and managerial levels. 
Four-year colleges and universities are tooled up to provide professional 
training at the baccalaureate level or above. These institutions do not 
wish to start vocational programs for subprofessional workers. 
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The typical teacher of vocational agriculture in the midwe stern 
states has not been prepared, either by experience or training, to 
teach ornamental horticulture. He is usually a farm-oriented teacher. 
Furthermore, most institutions vhich prepare teachers of vocational 
agriculture have not developed teacher education programs to prepare 
specialist teachers in ornamencal horticulture. 

In many states the area school is a new development on the 
educational scene, and the junior college movement is spreading 
rapidly. Vocational ornamental horticulture programs can meet 
many of the needs which such institutions are obligated to serve. 

It is imperative that vocational ornamental horticulture be 
developed as a part of the nation's public school programs. Beauti- 
fication of the nation's highways, grounds, and parks and the 
preparation of workers who can utilize the new knowledges and skills 
which are constantly flowing from experiment stations and rese'.arch 
laboratories is a matter of great national concern. By the same 
token, it seems doubtful that we can ever achieve the American 
dream of developing each human being to his fullest potential until 
vocational curricula include a wide spectrum of programs which match 
the interests and capabilities of every segment of the population. 

Purposes 

The major purposes of this project were as follows: 

1. To provide a group of 30 teachers with an intensive period 
of preparation in ornamental horticulture and curriculum 
development. 

2. To assist institute participants in the development of 
teaching plans and instructional materials. 

3. To prepare ornamental horticulture units and laboratory 
exercises for student use in schools of the Midwest. 

4. To field test instructional materials and student 
materials in schools of the Midwest. 

5. To follow up and evaluate ornamental horticulture programs 
conducted by teachers who participated in the summer 
institute. 

The project v/as designed to include a training phase, a service 
phase, and an evaluation phase. The training phase was developed as 
a four-weeks, summer institute for 30 selected vocational teachers 
from the Midwest. The service phase was planned to produce curriculum 
materials for teachers and students to use on a trial basis. The 
evaluation phase was designed to determine the effectiveness of the 
summer institute and the curriculum materials. 
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Research Related to the Problem 



In most states of the Midwest, surveys have been conducted to 
determine the job opportunities in the field of agriculture and the 
knowledges and skills needed to perform these jobs. Usually, these 
surveys have sho^m that there is a growing demand for employees in 
nurseries, greenhouses, golf courses, parks, garden centers, and 
landscaping businesses. The demand for qualified workers is especially 
strong in suburban areas, areas near or in urban centers, and areas 
where personal incomes are high. 

A review of certain social and economic trends also justifies 
the need for developing vocational education programs in ornamental 
horticulture. Some of these trends which have implications for the 
ornamental horticulture industry are as follows: 

1. Population shifts in the Midwest have been from rural 
areas to urban and suburban areas. Residential building 
requires landscaping services and huge supplies of plant 
materials. 

2. Americans are enjoying increased amounts of leisure time 
which is being used for golfing, gardening, and other 
activities closely related to the ornamental horticulture 
industry. 

3. New interstate highways have been built and are planned 
for future construction. When federal funds are used to 
build highways, a certain percentage of these funds must 
be spent for beautification and landscaping. 

4. Americans are becoming more interested in beautifying the 
countryside. More emphasis is being placed on improving the 
aesthetic aspects of the environment. 

5. Many homeowners are employing service workers to maintain 
their lawns and plants. This is a part of the increased 
demand for service-type workers which has affected most 
occupational fields. 

In the United States, homeowners spend approximately three billion 
dollars per year on lawns. There are more than 6,500 golf courses in 
the United States and the average annual expenditure for agricultural 
chemicals is $6,230 per course. 

Ornamental horticulture is a thriving field of business in most 
midwestern states. More than a million rose bushes are sold in 
Minneapolis and St. Paul each year. Illinois ranks second among the 
50 states in the sale of cut roses and first in the nation in the annual 
sales of deciduous shade trees. In Minnesota, there are more than 



350 retail and wholesale florist establishments doing an annual 
business of $25,000,000. Additional statistics cc''. be quoted to 
describe the importance of ornamental horticulture businesses to 
the economies of other midwe stern states. The approximate value 
of nursery products sold annually in the north central states is 
more than $43,000,000, and the approximate value of cut flowers, 
potted plants, florist greens, and bedding plant grown in the 
north central states is more than $96,000,000. 

The number of dealers licensed to retail nursery stock in 
Illinois has increased 25 percent during the past five years, and 
the number of nurseries licensed to grow and wholesale nursery 
plants in Illinois has increased 31.7 percent during the past five 
years. 1/ 

In one state, it was determined that 22 percent of the total 
number of off-farm agrici ‘tural employees were employed in the field 
or ornamental horticulture.^/ 



\J Dillon, Roy D. Comparison of Certain Abilities Needed by Workers 
in Licensed Nurseries and Licensed Ornamental Horticulture 
Businesses. Thesis, Ed.D., 1965, Library, University of Illinois, 
Urbana, Illinois. 

7J Judge, Homer V. Employment Opportunities and Heeded Competencies 
in Off-Farm Agricultural Occupations in Massachu&et»s . Research 
Report, 1965, Department of Education, Boston, Massachusetts. 
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CHAPTER II 



PROCEDURES 

Outline of Activities Completed 

The activities that were carried out during the conduct of this 
project were as follows: 

1. Training activities 

a. Selection of teachers 

b. Development of the institute program 

c. Conduct of the institute program 

2. Service activities 

a. Preparation of teachers* source units 

b. Preparation of laboratory exercises 

c. Preparation of other teaching aids 

3. Evaluation activities 

a. Evaluation of institute program 

b. Evaluation of curriculum mrterials 

c. Survey of 1965-66 and 1966-67 programs conducted in 
schools where institute participants were employed 
and survey of 1967-68 plans 

d. Staff visitations to schools 

e. Follow up, evaluation meeting for institute participants 

Training Activities 

A summer institute for 30 vocational teachers was held on the 
University of Illinois campus from June 21 to July 15, 1966. Teachers 
v.io attended the institute were from Illinois, Indiana, Kansas, 
Kentucky, Michigan, and Missouri. 

Selection of teachers . The summer institute was publicized by 
means of an institute brochure sent to teacher educators and super- 
visors of agricultural education in 13 midwestr.rn states. These 
teacher educators and supervisors were asked to nominate experienced 
teachers from their states who might benefit from and make use of the - 
institute program. Both the letter and the brochure sent to state 
staff members have been included in Appendix A. 

One hundred sixty -one teachers who had been nominated by state 
supervisors of agricultural education or teacher educators in agri- 
cultural education were invited to apply for admission to the institute 
by completing an application form (see Appendix A) . Each teacher who 
had been nominated was also sent an institute brochure. 
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Thirty teachers and eight alternates were chosen from a group of 
75 teachers who applied for the institute. The selection process 
was conducted by an institute advisory committee consisting of two 
staff members from the Division of Agricultural Education, two staff 
members from the Department of Horticulture, two staff members from 
Vocational Agriculture Service, University of Illinois, and two state 
supervisors from the Agriculture Occupations Division of the Illinois 
Office of Public Instruction. The information supplied by teachers 
on their application forms plus information collected from personal 
telephone calls to certain high school administrators and state 
leaders in agricultural education was used by the committee to select 
prospective participants for the institute. Two of the 30 teachers 
were employed at junior colleges, and the others were employed in 
high schools or area secondary schools. The major criteria used in 
the selection process were the ability of the teacher to make use 
of the institute program in developing a program of vocational orna- 
mental horticulture and the opportunity of the teacher to develop or 
improve an instructional program in his local school district. 

Appropriate letters were sent to all teachers chosen by the 
advisory committee as well as to those who were not invited to 
participate in the institute (see Appendix A). Prior to the start 
of the summer session four alternates were substituted for teachers 
who decided they rould not attend the institute. 

Development of the institute program . Teachers who attended the 
summer institute at the University of Illinois were enrolled in two 
four-weeks courses. Horticulture 200C, Special Problems in Ornamental 
Horticulture, was scheduled from 8:00-11:00 a.m., five days per week 
and included the following areas of instruction: 

1. Plant propagation 

2 . Greenhouse management 

3. Nursery management 

4 . Turf management 

5. Arboriculture 

6. Ornamental gardening and landscaping 

Each area was taught by a specialist from the Division of 
Floriculture and Ornamental Horticulture who used field and laboratory 
exercises as well as lecture-discussion procedures in his instructional 
program. One of the highlights of Horticulture 2C0C was a two-day 
field trip to the Chicago area to observe operatiouc at nurseries, 
greenhouses, a garden center, a turf farm and research station, and 
an orchid production center. Ttie institute participants were accompanied 
on this field trip by Professor John B. Gartner, Chairman of the 
Division of Floriculture and Ornamental Horticulture, who planned and 
conducted the tour. 
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A second course entitled Votec Education 459, Workshop in 
Curriculum Development, was scheduled from 1:00 to 3:00 p.m., five 
days a week and included the following areas of instruction: 

1. Developing instructional programs in ornamental 
horticulture 

2. Developing course outlines 

3. Developing teaching outlines and laboratory exercises 

4. Conducting ornamental horticulture programs in area schools 

5. Selecting teaching aids and references 

6. Planning and supervising experience programs 

7. Evaluation and committee reports 

Votec Education 459 was taught by the project director with 
assistance from Mr. Ernest Stedge, teacher of ornamental horticulture. 
West Nyack, Kew York. Mr. Stedge served as a consultant in Votec 
Education 459 during the second week of instruction. 

The primary purpose of Votec Education 459 was to develop 
teaching units which were related to the content taught in 
Horticultu^ 200C. The period of time from 3:30-5:00 p.m. each 
day was earmarked as time for committee work and individual 
projects. The project director was available for conferences and 
consultation during this period. 

Teachers received three semester hours of undergraduate credit 
for Horticulture 200C and \ unit of graduate credit for Votec 
Education 459. 

Conduct of the institute program . Of the 30 teachers who attended 
the institute, nine were from states other than Illinois and 21 were 
from Illinois. Invitations to attend the institute were extended to a 
teacher from Minnesota and a teacher from Iowa but these teachers were 
unable to participate. The 30 teachers who completed the institute 
program and the schools \diere they were employed are as follows: 

Donald Ba^-rett, Harvard High School, Harvard, Illinois 

James Becker, Amboy High School, Amboy, Illinois 

Lewis Brown, Poplar Bluff High School, Poplar Bluff, Missouri 

Robert Brown, De Kalb High School, De Kalb, Illinois 

W. C. Brokaw, Geneseo High School, Geneseo, Illinois 

Joe Chumbler, Heath High School, West Paducah, Kentucky 

William Cinnamon, Brimfield High School, Brimfield, Illinois 

Glenn Curl, Rochelle High School, Rochelle, Illinois 

Joseph Dallon, Woodrow Wilson Junior College, Chicago, Illinois 

Robert Dorch, Lincoln High School, Lincoln, Illinois 

Patrick Dougherty, Grand Blanc High School, Grand Blanc, Michigan 

Alice Dries, Danville Junior College, Danville, Illinois 

William Eagleton, Alton High School, Alton, Illinois 

Walter Ellison, Virgie High School, Virgie, Kentucky 

Dean Finch, Forreston High School, Forreston, Illinois 

Clarence Fluegel, Oswego High School, Oswego, Illinois 



Justin Graves, Bloomington High School, Bloomington, Illinois 

Irving Huggins, Ho-No-Ne-Gah High School, Rockton, Illinois 

Donald Mayer, St. Clair High School, St. Clair, Michigan 

Royal McCormick, Rock Falls High School, Rock Falls, Illinois 

Robert Mills, Manteno High School, Manteno, Illinois 

Rolla Mitchelle, Villa Grove High School, Villa Grove, Illinois 

Edwin Sauer, Fisher High School, Fisher, Illinois 

Arthur Schick, Sterling High School, Sterling, Illinois 

Dale Smith, Erie High School, Erie, Illinois 

Albert Tieken, Dixon High School, Dixon, Illinois 

Michael Yocam, Paola High School, Paola, Kansas 

Each teacher was paid a $300 stipend and travel expenses for one round 
trip from his home to the University of Illinois. Service fees, lab- 
oratory fees, and tuition were paid or waived for all participants. 

The teachers agreed to attend the institute program and to try out 
and evaluate certain curriculum materials which the research staff 
planned to develop. Also, the institute participants agreed to furnish 
research data as requested by the project director during the 1966-67 
school year. The teachers were encouraged but not required to live 
together in a university dormitory reserved for institute participants. 

During the institute period teachers were involved in a number 
of field trips and special activities which were carried out as a 
part of Horticulture 200C and Votec Education 459. One of these 
activities was a two-day field trip to northern Illinois to visit 
ornamental horticulture businesses. The group traveled by charter 
bus and visited the following horticultural operations: 

1. Bork Nursery, Onarga, Illinois 

2. Warren’s Turf Nursery, Palos Park, Illinois 

3. Hausermann’s Orchids, Inc., Elmhurst, Illinois 

4. Amley’ s Flowerland and Garden Center, Chicago, Illinois 

5. Charles Fiore Nurseries, Prairie View, Illinois 

6. George Weiland Greenhouses, Prairie View, Illinois 

7. D. Hill Nursery, Dundee, Illinois 

The field trip was arranged by Professor John B. Gartner who selected 
the businesses to be visited and served as tour guide. 

Other special activities which teachers participated in as a part 
of the institute program were a field trip to Danville Junior College 
to observe a vocational ornamental horticulture program at the post- 
secondary level and discussion sessions with Mr. Ernest Stedge, Head 
of Ornamental Horticulture, Rockland County Center of Technology and 
Education, West Nyack, New York. 

In Votec Education 459, committees were formed to represent the 
major area of content. The areas for which committees were formed were 
arboriculture, nursery management, greenhouse management, turf manage- 
ment, plant propagation, landscaping, and flowers and ornamental plants. 
Each committee member was required to prepare a teacher’s source unit 
following an outline developed by the class. The 30 source units were 
later revised by the research staff, duplicated and sent to all institute 
participants for field testing and evaluation. 
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A collection of reference books, manuals, and other teaching aids 
was made available to teachers for study and review. The class 'members 
ordered and paid for personal copies of The Ball Red Book and iree 
copies of florist supply and plant catalogues were handed out. Several 
handouts were distributed to class members by resource persons and 
materials from various states were exchanged by teachers in the class. 

During the summer institute members of the research staff collected 
descriptive data on each of the school programs represented by the insti- 
tute participants. The research staff also used the institute participants 
as a sounding board to find out what kinds of curriculum materials would 
be most useful in their schools. 

Service Activities 

The major types of service activities performed by the project 
staff were the preparation and revision of source units, preparation 
of laboratory exercises, and preparation of other teaching aids. 

Services were also performed by project staff members during visits 
to schools where teachers were employed but the primary purposes of 
these visits were to evaluate the curriculum materials developed by 
the research staff and to evaluate the effectiveness of the summer 
institute. 

Preparation of teachers* source units . As described earlier in 
this chapter each teacher was charged with the responsibility of 
developing a source unit during the summer institute. The titles of 
the 30 source units prepared by teachers were as follows: 

Plant Propagation 

Selecting growing mediums 

Studying plant growth and development (plant processes) 

Propagating plants asexual ly 

Propagating plants sexually 

Selecting and using plant growth substances 

Flowers and Floral Arrangements 

Storing and caring for cut flowers 
Arranging bouquets and floral pieces 
Judging flowers 

Greenhouse Management 
Soil sterilization 

Transplanting seedlings and cuttings 

Controlling light, temperature and humidity in greenhouse 
or climatarium 

Special structure for greenhouse management 
Propagating greenhouse plants 
Forcing lilies fur Easter 
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Turf Management 



Establishing a lam by seeding 
Sodding lawns 

Maintaining the established lawn 
.Renovating lawns 

Arboriculture 



Identification of trees and shrubs 
Selecting trees and shrubs 
Cultivating and mulching trees and shrubs 
Fertilizing trees and shrubs 

Nursery Management 

Planting, transplanting, pruning and training nursery crops 

Nursery container production 

Maintaining soils in the nursery 

Establishing and preparaing the nursery site • 

Landscaping 

Developing landscape designs 
Landscape planning and drawing 
Constructing terraces, ponds and pools 
Landscape maintenance 

The outline which teachers were asked to follow in preparaing their 
source units was as follows: 

1. Name of problem area or unit 

2. Grade level to be taught 

3. Teaching objectives 

4. Estimated number of class periods required 

5. Content outline 

6. Suggested ways of starting problem area 

7. Suggested list of questions to be answered 

8. Suggested list of laboratory exercises 

9. Suggested student references (indicated pages to be studied) 

10. Suggested teaching aids, equipment, and materials 

11. Suggested special activities including field trips, class 
projects, experience program activities, and school 
service projects. 

At the close of the summer session each source unit was edited by the 
research staff, mimeographiid, and distributed to the 30 institute 
participants and 24 additional teachers who agreed to help field test 
the units. The selection of the group of 24 teachers and the process 
used in evaluating the source units has been described more fully in 
the evaluation section of this report. 
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During the spring semester of 1966-67, the research staff began 
to revise the source units incorporating suggestions and amendments 
received from teachers in the field. A decision was made to consolidate 
the 30 source units into seven source units and to rewrite certain 
sections completely. The final revision of the source units was com- 
pleted during the summer of 1967, and appears in this report as 
Appendix B. 

Preparation of laboratory exercises . The preparation of labor- 
atory exercises for student use was begun during the summer of 1966 
and continued throughout the 1966-67 academic year. By the first 
week of September 1966, each institute participant and each of the 
24 teachers in a volunteer group had received copies of the following 
exercises: 



1. Effect of lack of minerals on plant growth 
2.. Effect of seed germination in different media 

3. Effect of pre soaking on seed germination 

4. Germinating seeds 

5. Transplanting seedlings to pots 

6. Effects of different media on rooting 

7. Effects of different media and rooting compounds on rooting 
3. Formation of roots by air-layering 

9. Softwoou cuttings 

10. Simple layering 

11. Effects of different watering intervals on plants growing 
in different media 

12. Rate of transpiration 

13. Overgrowth induced by the application of chemicals 

14. Rooting of kalanchoe piannata (bryophyllum) 

15. Effects of light on photosynthesis 

16. Effect of a deficiency and additional carbon dioxide on 
plant growth 

17. Effect of filtered light on photosynthesis 

18. Effect of different light colors on phototropism 

19. Effect of oxygen deficiency and excess oxygen on seed germination 

20. Effects of pinching on plants that exhibit and do not exhibit 
apical dominance 

21. Effect of pH levels on plane growth 

22. Effect of light and darkness on plants 

23. Effects of growth regulators on plants 

Between October 1, 1966 and March 1, 1967, the research staff prepared 

and distributed to teachers who were cooperating in the field testing 

program the following student laboratory exercises: 

1. Planting a balled and bur lapped tree 

2. Bud and cleft grafting 

3. Balling and burlapping young trees 

4. Bracing trees and limbs 

5. Pruning shrubs 

6. Pruning hedges 
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7. Pruning mature trees 

8. Fertilizing large trees 

9. Establishing a new lawn with plugs 

10. Making signs and markers for ornamental horticulture 

11. Making moss sticks for climbing vines 

12. Preparing a terranium showcase for small plants 

13. Mixing potting :oils 

14. Making a corsage 

15. Espaliering 

16. Constructing a flat 

17. Constructing a growing bench 

18. Constructing a hotbed 

19. Constructing a plant grower 

20. Building a portable lath screen 

21. Building a climatarium 

22. onarpening a garden hoe 

23. Identifying garden tools 

24. Plant grov; and study mobile 

25. Developing a landscape plan 

26. Effect of oversterilization of soil on plant growth 

27. Turf species and variety plots 

28. Turf management demonstration plot 

The first series of laboratory exercises was prepared by the 
research staff with the helpful suggestions of one or two teachers who 
were attending the institute at the time. All of the laboratory 
exercises were sent to the 54 teachers who had agreed to field test 
and evaluate the curriculum materials. Using the feedback received 
from teachers all of the laboratory exercises were revised and one 
was eliminated entirely. The 50 revised exercises are included in 
this report as Appendix C. 

Preparation of other teaching aids. In addition to the source 
units and laboratory exercises, an experience program planning guide 
and record book was developed and a newsletter prepared. Both of 
these aids were sent to the 30 institute participants. Six teachers 
volunteered to have their students use the experience program planning 
guide and record book for one semester and to evaluate it. This 
guide and record book was developed to serve students enrolled in 
ornamental her ticulture courses who are involved in placement -employment 
programs or are conducting improvement projects in home and grounds 
beautification. A copy of the book has been included in this report 
as Appendix D. 

One of the purposes of this project was to help teachers with 
teaching procedures and to disseminate successful practices used in 
the schools were ornamental horticulture was being taught. The 
research staff visited schools where teachers were trying out new ideas 
and observed classes in ornamental horticulture. In order to disseminate 
to all of the institute participants those ideas gained from school 
visits, the research staff prepared and distributed a newsletter. A 
copy of the newsletter has been included in this report as Appendix E. 
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Evaluation Activities 



Evaluation was conducted on three separate programs. First, 
the institute program conducted at the University of Illinois was 
evaluated. Second, the curriculum materials developed by the 
research staff and field tested by teachers in their schools were 
evaluated. And third, data on the instructional programs offered 
in the 30 schools idiere institute participants were employed were 
collected and summarized. The results of these evaluations are 
outlined in detail in another chapter of this report. 

Evaluation of the institute program . Data regarding the summer 
institute program were collected from teachers by means of a question- 
naire administered on the last day of the institute and by solicitation 
of opinions of institute participants regarding the value of the 
institute program in helping them improve their instructional programs. 
The latter type of data was collected from teachers at the close of 
the 1966-67 school year. The questionnaires and survey forms used 
to secure evaluative data are included in Appendix F. 

Evaluation of curriculum materials . Feedback from teachers 
regarding the practicality and value of source units and laboratory 
exercises was obtained from teachers by means of two evaluation forms 
(see Appendix F) . Each teacher was sent a supply of these forms and 
asked to complete one form for each source unit or laboratory exercise 
used in his teaching program. Additional comments regarding curriculum 
materials were obtained from teachers during school visits and during 
the follow-up conference for institute participants held June 9-10, 

1967, at the University of Illinois. 

Survey of programs conducted in schools during the 1965-66 and 
1966-67 school years . During the summer institute, teachers were 
asked to complete two survey forms which were designed to collect 
information regarding ornamental horticulture programs conducted in 
schools in 1965-66 and programs planned for the 1966-67 school year. 

At the close of the 1966-67 school year teachers were asked to complete 
a final report on what had been taught during the year and on plans 
for the 1967-68 school year. The results of these surveys are presented 
in another section of this report. The forms used to collect the data 
are included in Appendix F. 

Staff visitations to schools . All but one of the teac.iers who 
attended the summer institute were visited at their schools during 
the 1966-67 school year or the summer of 1967 by a member of the 
research staff. The major purposes of these visits were as follows:. 

1. To observe classes in ornamental horticulture and to 
learn about the instructional program 

2. To offer assistance to the teacher and the school administrator 
in the development of an ornamental horticulture program 

3. To collect data needed to evaluate curriculum materials and 
the institute program 
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The staff member who made a school visit was required to write a 
report of his visit and to circulate it among the other members of 
the research project staff. 

Followup evaluating meeting . A two-day follow-up meeting for 
all institute participants was held at the University of Illinois on 
June 9 and 10, 1967. The purposes of the meeting were to give teachers 
the opportunity to report on progress made in developing instructional 
programs, to evaluate curriculum materials in a "group" setting, and 
to provide institute participants with an up-to-date report of the 
research project. Nineteen of the 30 teachers attended this conference. 



CHAPTER III 



EVALUATION 



The evaluation program carried out as a part of this project 
included the following types of evaluation: 

1. Evaluation of the summer institute 

2 Description of programs in schools 

3. Evaluation of source units 

4. Evaluation of laboratory exercises 

3. Evaluation of the record book 

6. Publicity and recognition 

The summer institute was evaluated by administering a questionnaire 
to participants on the last day of the institute. 

The programs of ornamental horticulture instruction offered in 
the 30 schools where institute participants taught were surveyed at 
three different times. Programs offered in the 30 schools in 1965-66 
were surveyed at the beginning of the summer institute. The program 
plans which teachers had for the 1966-67 school year were surveyed 
at the close of the summer institute. Actual accomplishments in 
ornamental horticulture instruction during the 1966-67 school year 
were surveyed in May and June, 1967. Supplementary information 
regarding accomplishments for each school was collected during school 
visits and at the follow-up evaluation conference held at the Uni- 
versity of Illinois, June 9-10, 1967. Curriculum materials including 
source units and laboratory exercises were evaluated with appropriate 
evaluation forms completed by teachers after they had used a particular 
unit or exercise. Also, additional evaluations of curriculum materials 
x^err. secured during rchool visits, the evaluation conference, and 
through .':orresponderfce with teachers. 

A group consisting of 24 teachers who had applied for admission 
to the institute, but were not accepted, was established as a control 
group. These teachers were sent all of the curriculum materials which 
the 30 institute participants received. They were asked to teach as 
many of the units as possible and to evaluate the content of both the 
source units and the laboratory exercises. As the school year pro- 
gressed, it became evident that the teachers in the control group were 
using only a limited amount of the curriculum materials sent them and 
they were teaching few units in their entirety. The project director 
decided that any attempt to measure student learning in the cooperating 
schools or to compare one or more schools with other schools would 
result in meaningless data. Therefore, only the teachers* opinions 
regarding curriculum materials used were counted as a part of the 
final evaluation. 

Evaluation of the record book and publicity programs were carried 
out on an informal basis and in a limited manner. Actually, these two 
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areas of activity were not included in the purposes of the project 
plan but were added later as appropriate supplementary activities. 

Evaluation of Sunimer Institute 

On the last day of the summer institute, teachers were asked to 
respond to items on Form 3, Evaluation of Ornamental Horticulture 
Institute. A summary of the opinions of the 30 teachers who attended 
the institute are summarized in this section. 

Horticulture 200C . The institute participants were asked to rate 
each of the six content areas of Horticulture 200C according to its 
value to them in starting a new ornamental horticulture program or 
improving their present program. In general, institute participants 
gave a high rating to the areas covered in Horticulture 200C. The 
participants did comment that more time should have been spent in 
laboratory and field work in plant propagation, greenhouse management, 
nursery management, and arboriculture. 

All but four of the institute participants rated the two-day 
field trip to horticultural businesses in the Chicago area as ‘'highly 
valuable." The other four participants rated the trip as "moderately 
valuable ." 

Other phases of the Horticulture 200C course which were considered 
valuable by the institute participants were class demonstrations and 
turf tours. Suggestions for improving Horticulture 200C included the 
granting of graduate credit, increasing the time spent on plant 
Identification, and gearing the instruction more closely to what 
should be taught in a vocational course at the high school level. 

Votec Education 459 . Institute participants were asked to rate 
the various components of Votec Education 459, Workshop in Curriculum 
Development. Areas of work which received the highest ratings were 
term projects (development of source units), class demonstrations, 
course of study planning, and committee work. Activities which 
received low value ratings were presentation of source unit material 
by class members and reading assignments. Suggestions made by 
institute participants for improving Votec Education 459 were as 
follows: 

1. Correlate Votec Education 459 and Horticulture 200C 
to a greater degree. 

2. Use resource person from the Midwest. 

3. Spend more time on committee work to develop source units. 

4. Publicize the fact that teachers were participating in 
the institute in the teachers' home town newspapers. 



Description of Programs in Schools 

The institute participants were asked to furnish information 
about programs of ornamental horticulture offered in their schools 
during the 1965*66 school year and the 1966*67 school year. Copies 
of Form 1, Form 2, and the Final Report form are Included in 
Appendix F. Forms 1 and 2 were administered to teachers during 
the summer institute and the Final Report form was completed by 
teachers at the close of the 1966*67 school year. All of the 
teachers who attended the Institute completed Forms 1 and 2, and 
all but one teacher completed the Final Report form. 

Form 1 was used to survey the nature and extent of ornamental 
horticulture offerings in the schools where institute participants 
were employed. Form 2 was used to determine what teachers planned 
to offer in ornamental horticulture during the 1966*67 school year, 
and the Final Report .form was used to determine what actually had 
been offered in 1966*67. The data collected with the Final Report 
form provide a more accurate picture of what was accomplished in the 
pilot schools during the 1966*67, than do the data collected with 
Form 2. In this report, the findings from Form 1 and the Final Report 
form will be presented and the findings of Form 2 (what teachers 
planned to do) will be omitted. 

Programs offered in cooperating schools in 1965*66 . Programs of 
ornamental horticulture offered in the 30 cooperating schools U«..ing 
the 1965*66 school year varied greatly in terms of numbers of students 
reached and periods of instruction provided. Twenty-one separate 
courses were offered in nine of the 30 cooperating schools. Eleven 
of these courses were offered in two junior colleges and ten separate 
courses were offered in eight secondary schools. The titles of courses 
in the cooperating schools and the number of schools offering each 
course are as follows: 



Number of 

Titles of separate courses schools 



Ornamental Horticulture 6 

Landscaping 3 

Turf Management 3 

Arboriculture 1 

Horticulture Mechanics 1 

^Greenhouse Management 1 

*Commercial Floriculture Crops 1 

^Floral Design and Shop Management 1 

*Floriculture 1 

*Orientation 1 

*Identif ication and Use of Plants 1 

^Insect and Disease Control ‘ 1 

*Plant Propagation and Breeding 1 



*The course titles marked with an asterisk were taught at the post* 
secondary level only. 
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Twenty-one of the 30 teachers who participated in the institute 
program taught come ornamental horticulture units as a part of their 
regular vocational agriculture program during the 1965-66 school year. 
The areas most frequently taught to vocational agriculture students 
were plant propagation, turf management, ornamental gardening and 
landscaping, arboriculture, and nursery management. Greenhouse manage- 
ment units were taught to regular vocational agriculture students in 
only seven of the 30 schools included in this study. 

In 1965-66, ten of the 30 cooperating schools had students involved 
in placement -employment programs at ornamental horticulture training 
stations. Two of these ten schools were post -secondary institutions. 

The types of training stations used by schools and the number of each 
type used in 1965-66 are listed below: 



Programs offered in cooperating schools in 1966-67 . The year 
1966-67 was the school year which followed the summer institute pro- 
gram. Two sets of forms were used by the project director to collect 
data regarding programs planned and carried out during the 1966-67 
school year. Form 2, administered during the last week of the 
institute, was used primarily to secure a mental commitment from 
institute participants as to what they planned to do in their schools 
during the coming year. The Final Report form, administered at the 
close of the 1966-67 school year, was designed to identify actual 
accomplishments in the schools. Since accomplishments rather than 
plans are most important in the evaluative process, only the data 
collected at the close of the school year are presented in this report. 

Thirteen of the 30 cooperating schools offered separate ornamental 
horticulture courses during the 1966-67 school year. Twenty-six of . 
the 30 cooperating schools taught ornamental horticulture units to 
their regular vocational agriculture students. In order to secure a 
more accurate picture of the total instructional effort put forth in 
1966-67 in the schools where institute participants were employed, 
the research staff calculated the number of "student periods" devoted 

horticulture in each school. A student period was defined 



Types of 

training stations 



Number of 
training stations 



Nursery 

Home Improvement 
Floral Shop 
Greenhouse 
Golf Course 
Research Farm 
Garden Center 
Landscaping Service 
Turf Farm 
Cemetery 

Building and Trade House 



13 

11 

6 

6 

6 

4 

4 

2 

1 

1 

1 



as one student engaged in ornamental horticulture classwork for one 
period (one hour) of time. In Table 1, the total n amber of student 
periods and the mean student periods taught at each of four grade 
levels are presented. 

Table 1. --Student Periods* of Instruction Devoted to Ornamental 

Horticulture, at Each of Four Grade Levels, 1966-67 (N=27) 



Grade 

level 


Schools 

involved 


Total student 
periods taught 


Mean 

student periods 


Ninth 


13 


3,101 


238.5 


Tenth 


18 


8,072 


448.4 


Eleventh 


20 


22,801 


1,190.0 


Twelfth 


17 


26,306 


1,547.0 



* A student period is defined as teaching one student for one 
class period of 60 minutes. 

As shovm in Table 1, most of the instructional time for ornamental 
horticulture is concentrated in the eleventh- and twelfth-grade levels. 
The instruction provided in the ninth- and tenth-grade levels was, for 
the most part, integrated with the traditional vocational agricultural 
courses. 

Two of the institute participants were teachers of vocational 
ornamental horticulture at junior colleges. One of these teachers 
reported that 6,696 student periods were taught at the thirteenth- 
grade level, and the other junior college teacher reported that 
4,104 student periods of ornamental horticulture were offered at the 
fourteenth -grade level. 

One way to evaluate the effectiveness of the summer institute 
and the related activites in curriculum development is to compare 
what took place in the 30 cooperating schools the year before and 
the year after the institute. In Table 2, data are presented which 
show a definite growth in all aspects of the program. For this 
particular table, data from the two junior colleges were omitted 
because most of the criteria do not fit these institutions. 
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Table 2, --Comparison of Ornamental Horticulture Programs Conducted 



in 28 Cooperating High Schools, 


1965-66 and 


1966-67 (N=28) 


Categories 


1965-66 


1966-67 


Number of students taught in separate 
ornamental horticulture classes 


139 


235 


Number of schools teaching separate 
ornamental horticulture courses 


7 


11 


Number of separate ornamental 
horticulture courses taught 


11 


14 


Number of students who received 
instruction in ornamental horti.culture 
as a part of a regular vocational agri- 
culture course 


600 


772 


Number of students involved in 
placement -employment in ornamental 
horticulture 


95 

(8 schools) 


99 

(13 schools) 


Number of schools teaching ornamental 
horticulture as a part of the regular 
vocational agriculture program 


21 


26 



Changes made in facilities and equipment . Another measure of 
progress in program development — in addition to the number of students, 
classes, and student periods of instruction— is the addition of new 
facilities and equipment. For some schools this ’’tooling up" for the 
future was the major accomplishment of the year. 

Twenty-two teachers reported that they had purchased new reference 
materials on ornamental horticulture during the year. • Three greenhouses 
were constructed and many items of equipment including fans, foggers, 
tree planters, hand tools, Growlux lamps, climatariums, cold frames, 
misting equipment, automatic timers, fertilizer injectors, flats, 
cooler for cut flowers, and other equipment for laboratory work were 
purchased . 

All of the institute participants purchased some books and other 
reference materials for the library, and several teachers subscribed 
to new magazines, purchased slides and filmstrips, anu ordered wall 
charts. 
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Laboratory equipment and supplies purchased by teachers during 
the 1966-67 school year included the following: 

Fertilizer and media 
Pots 

Bulbs, seeds, and cuttings 
Trees and shrubs 
Hormones and chemicals 
Electric cables 
Slides 

Plant food demonstration kits 
Hydroponic growth kits 
Grafting equipment 

Several changes and improvements in facilities were made in school 
where the institute participants taught. Some of the improvements made 
in facilities and the number of teachers reporting each improvement are 
as follows: 



Several teachers developed plant growing areas in the shop and 
enclosed them with plastic to control the humidity and temperature. 
One teacher and his students planted 3,000 ornamental trees -in cans. 
Another group planned landscape programs for 15 homes and planted 
trees and shrubs. One teacher reported that his class performed 
corrective surgery on 25 fruit and shade trees. Another class group 
set out 2,000 Christmas tree seedlings and 250 five-year seedling 
pine and wildlife -cover plants on ten farms in the community. In a 
few schools, the growing and distribution of vegetable plants is an 
important activity. One teacher reported that his class grew and 
distributed 3,500 tomato plants and 200 cabbage plants. 

Twenty-six of the 30 teachers reported that their students had 
been involved in community or school service projects related to 
ornamental horticulture during the 1966-67 school year. Types of 
projects accomplished and the number of schools involved in each 
project are as follows: 



Improvement 



Number of teachers 
reporting 



Added a plant grower * 

Remodeled classroom or shop 
Built a greenhouse 
Made use of science greenhouse 
Improved school grounds 
Established a demonstration plot 
Built hotbeds or pithouses 
Acquired climatarium 



5 

5 

3 

3 

3 

2 

2 

3 



Project 



Number of 
schools involved 



Maintain school grounds 

Plant shrubs for loc^.l homeowners 



19 

8 
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Project 



Number of 
schools involved 



Grow and distribute plants 7 
Distribute plants to local groups 5 
Care for football field 5 
Furnish plants for school offices 

and libraries ^ 
Develop school flower beds 3 
Construct booths and displays 2 
Help control insects in the community 1 
Conduct a program for the Garden Club 1 



Another phase of the ornamental horticulture program which teachers 
participated in during the 1966-67 school year was the adult education 
phase. Seven of the 30 institute participants taught ten courses to 
adults. Some of the topics discussed at these adult meetings were lawn 
care, landscaping, maintaining trees and shrubs, and buying plants. 

The range of attendance at the adult classes reported in the study 
was 16-200, and the mean attendance at adult meetings was 64. One 
institute participant was asked to conduct a workshop on how to teach 
ornamental horticulture in the public schools to fellow teachers in 
his state. 

Other program changes which teachers made in 1966-67 included 
adding new units of instruction, changing the titles of courses, 
establishing new courses, starting experience programs, and changing 
teaching procedures. One teacher developed a flannelboard to use in 
the teaching of landscaping and a plant identification card to use 
in tree and shrub identification work. 

Plans for the future . Several teachers who attended the summer 
institute were unable to make any major changes in their class schedules 
for the 1966-67 school year. By the time the teachers returned to 
^eir schools, it was too late for some of them to organize and start 
new courses. For some teachers, 1966-67 was a planning year and 1967- 
68 was designated as the year to start new courses. Twenty-six of 
the 30 institute participants reported that they planned to make 
major changes in their instructional programs in 1967-68. Six 
teachers planned to start separate courses in ornamental horticulture 
and ten teachers planned to change the structure of their vocational 
agriculture program. Nine teachers planned to change facilities in 
1967-68 so as to facilitate the teaching of ornamental horticulture. 

Factors which influenced teachers to change their programs . 

Teachers who attended the institute were asked to rank ten factors 
according to the influence these factors had on bringing about 



changes in the program. The factors ranked by the teachers and the 
mean ranking given each factor were as follovjs: 



Factor Mean rank 



My personal interest in horticulture 2.23 

Instruction received in Horticulture 200C 2.36 

Instruction received in Votec Education 459 2.52 

Instruction received in extramural 

horticulture courses ^*6 

Curriculum materials received from project 3.15 

Other factors 3.3 

Community need 3.55 

Contacts with other teachers at the institute 3.65 

Assistance from local industry 4.38 

Pressure from board of education or 

school administration 5.00 



The reader should realize that not all of the teachers had 
opportunities to be influenced by certain factors. For example, not 
all of the teachers were enrolled in extramural horticulture courses. 

Factors which inhibited ^program development . The teachers who 
attended the summer institute were asked to identify the factors 
which prevented them from accomplishing more towards ornamental 
horticulture program development than they did accomplish during 
the past year. The factors which teachers listed and the number of 
teachers who listed each factor were as follows: 



Factor Frequency 



Lack of facilities 11 

Lack of teacher time 7 

Lack of support from school administration 5 

Lack of motivation on the part of 

the students 5 

Lack of local need 3 

Insufficient students to warrant a 

separate class 3 

Limited ability of the teacher 2 

Do not wish to cut back production .-riculture 

program in favor of ornamental agriculture 2 

Lack of high school level reference material 2 

Lack of text material in nursery management 1 

Lack of support from board of education 1 

Lack of class time 1 

Teacher resists change 1 

Lack of money to buy equipment 1 

Students had to be bussed from one school 
to another 1 

Difficult to schedule students 1 

Started to think about it too late in the year 1 

Insufficient training stations 1 

Lack of parental support 1 
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What teachers want from state staffs in agricultural education * 
Teachers were asked to respond to an open-ended item asking what 
state staff persons could do to get more ornamental horticulture 
programs started. Their suggestions have been summarized in the 
following list: 

1 . Conduct college credit workshops and special courses 
in ornamental horticulture for in-service training 
of teachers 

2. Provide more subject-matter units and teaching aids 

3. Facilitate the exchange of ideas between teachers who 
have taught ornamental horticulture and those \dio have 
not 

4. Develop demonstrations and laboratory exercises for class use 

5. Conduct sessions devoted to ornamental horticulture at the 
state teachers' conference and FFA convention 

6. Place student teachers in cooperating schools where 
ornamental horticulture is taught 

7. Help inform school administrators, local directors of 
vocational education, and counselors of the functions 
of ornamental horticulture programs in the schools 

8. Become cognizant of the place of girls in an ornamental 
horticulture program 

9. Encourage colleges of agriculture to count horticulture 
as a science credit 

10. Require prospective teachers to take more courses in 
horticulture 

11. Develop teacher education programs for undergraduates who 
wish to major in ornamental horticulture 

12. Promote more off-campus and summer courses in ornamental 
horticulture 

13. Conduct one -day tours for teachers to visit schools where 
ornamental horticulture is taught 

Reports of school visits . Twenty -nine of the 30 teachers who 
attended the summer institute were visited by a research staff member 
during the 1966-67 school year or the summer of 1967. The purposes of 
these visits were to collect data regarding program development, to 
assist teachers in the implementation of what they learned at the 
summer institute, and to provide consultative services to the schools 
Both personal contacts and mail contacts were used to promote the 
development of ornamental horticulture instruction. In several of 
the schools no separate courses in ornamental horticulture were started 
in 1966-67 but units of instruction were integrated into the regular 
vocational agriculture program. Some of the teachers decided that 
they did not have enough students to justify a separate course in 
ornamental horticulture. In some schools students interested in 
preparing for ornamental horticulture occupations were enrolled in 
an agricultural occupations course which served students interested 
in a wide array of agricultural jobs. 
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The follow-up visits to schools were an important part of this 
research and development program. These visits enhanced the develop- 
ment of instructional programs and provided the research staff with 
valuable ideas regarding the development of appropriate curriculum 
materials. The evaluation data collected during school visits were 
combined with the data obtained from the final reports and were 
reported earlier in this chapter. 

Evaluation of Source Units 

During the summer institute each teacher was asked to prepare 
a teacher's source unit for a problem are related to plant propagation, 
greenhouse management, nursery management, turf management, arboriculture, 
landscaping, or flowers and floral arrangements. A common outline was 
used by teachers in the preparation of their units. The teachers had 
only two weeks to work on their units after the advance planning and 
preparations had been.. accomplished. At the close of the institute, 
a decision was made to make the 30 source units available to institute 
participants and a few other teachers for field testing and evaluation 
during the 1966-67 school year. The research staff spent about two 
months revising the units and making a limited number of improvements. 
Then, the 30 units were duplicated and sent to the 30 institute 
participants and 24 other teachers early in September 1967. 

The control group of 24 teachers was selected by asking applicants 
who had not been selected for the summer institute to field test and 
evaluate the source units and laboratory exercises. In soliciting 
the cooperation of the control group the project director emphasized 
the fact that teachers would not be obligated to use all of the source 
units and laboratory exercises which they received but for each unit 
or exercise used, an evaluation form should be completed. The evaluation 
form which was used by teachers to evaluate the source units has been 
included in Appendix F. 

Changes suggested by teachers . No attempt was made to compare 
the evaluations made by institute participants with those made by 
teachers in the control group. The evaluations made by teachers in 
the control group were very limited and brief. Apparently, these 
24 teachers who were not involved in the preparation of the source 
units did not use them extensively in their teaching. Also, a number 
of teachers in the control group reported that they had used parts 
of several source units but did not feel they could evaluate a unit 
fairly when it was not used in its entirety. 

The institute participants used a greater number of source units 
in their teaching than did the control group; although no information 
regarding the exact number was collected. Since some teachers did 
not complete an evaluation form for each source unit used, additional 
information regarding the value of the source units was collected during 
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school visits and during the follow-up conference held in Urbana on 
June 9 and 10, 1967. All of the suggestions obtained from teachers 
were combined in developing the following list of suggested improvements: 

1. Teachers wanted answers to all study questions written out 
and included in the source units. In several of the 
original units the reader was referred to a page or pages 
in a given text for the answers to study questions. 

2. Teachers felt the number of books and other study materials 
referred to in the source units should be reduced so that 

a school would not have to buy so many different books. 

3. Several teachers suggested that the introductory sections 
on how to use the unit, objectives, and ways of starting 
the unit should be consolidated. 

4. For some of the source units teachers suggested that 
changes be made in the amount and level of content 
included or in the kinds of teaching aids suggested. 

5. Teachers from states other than Illinois indicated that 
they preferred to use free circulars from their own land- 
grant colleges rather than order those Illinois circulars 
listed in some of the source units. 

6. Teachers suggested that a series of transparencies or slides 
be made available to assist them in teaching the landscaping 
unit. 

7. Teachers in junior colleges indicated that the source units 
probably were most useful at the secondary level. 

In addition to these general suggestions, teachers made many 
specific suggestions regarding the content included in the source 
units or the suggested procedures for teaching the units. In each 
instance, the research staff made a decision regarding the use of 
the suggestion in the final revision. The revised source units are 
included in Appendix B. 

Evaluation of Laboratory Exercises 

During the 1966-67 school year, 50 laboratory exercises were 
developed and sent to the teachers who attended the institute and to 
the teachers in the control group. The procedure used to field test 
and evaluate the source units was also used for the laboratory 
exercises. Feedback from teachers was obtained by using an evaluation 
form (see Appendix F) , and by personal interviews during school visits 
and at the follow-up conference. Ideas regarding the type of exercises 
to be developed were obtained from. teachers and from suggestions 
included in the source units. Most of the teachers in the control . 
group did not use the laboratory exercises developed by the research 
staff. Apparently, the instructional program in these 24 schools 
had not developed to the point where equipment was readily available 
cr where the course of study called for student involvement in labor- 
atory work. All of the institute participants used one or more 
laboratory exercises in their teaching programs. None of the teachers 
used all of the 30 exercises but several teachers used the exercises 
in the adult as well as the high school program. 
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Changes suggested by teachers * Many of the changes suggested 
by teachers were changes in wording or changes in laboratory techniques. 
As a result of the field testing process one of the original exercises 
was eliminated entirely and two others were combined into one exercise. 
Some of the general suggestions made by teachers for improving the 
laboratory exercises were as follows: 

1. Develop more exercises which involve greenhouse or 
nursery skills instead of exercises of the "experimental" 
type commonly carried out in science courses. 

2. Add drawings, diagrams, and illustrations whenever possible 
so that students can follow directions easier. 

3. Provide questions at the end of each exercise for 
students to answer. 

4. Develop a teaching order for the 50 exercises and publish 
the exercises in the form of a student laboratory manual. 

5. Develop a teachers' key to go with the proposed manual. 

6. For complicated exercises, suggest alternate procedures 
which call for fewer items of equipment or a lower level 
of student competency. 

7. Define terms which may be new to students. 

Most of the teachers agreed that the laboratory phase should be a 
dominant feature of any vocational program. Many of the skills and 
jobs which students must learn can be learned best on the job, but 
students who are not ready for placement or cannot secure job experience 
should be provided with laboratory experiences at school. 

Evaluation of the Record Book 

A record book entitled Ornamental Horticulture Experience Program 
Planning Guide and Record Book was developed by the research staff during 
the 1966-67 school year (see Appendix D) . Since the book was not com- 
pleted until February 1967, very little time was left for field testing 
during the 1966-67 school year. Each of the 30 institute participants 
was sent a copy of the record book and asked to order more copies if 
he felt his students could use the book during the second semester. 

Seven teachers requested 40 copies of the book for trial and evaluation. 
Feedback concerning the practicality of the record book for students 
involved in ornamental horticulture experience programs was secured 
during school visits and at the follow-up conference. 

No changes were made in the record book as a result of the limited 
trial conducted during the spring semester. The teachers who used the 
uOwk felt that it was very helpful. They offered no definite suggestions 
for changing the book but were very enthusiastic about its possible uses. 
Some of the teachers said they wanted to use it for a full year before 
making any suggestions for improving the book. Even though copies of 
the experimental edition of the record book were not distributed beyond 
the group of institute participants, other teachers have seen copies of 
the record book and have sent requests for copies. Within the period of 
one week the project director received requests for 95 copies of the 
record book. 
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Publicity and Recognition 

No attempt has been made to publicize the results of this 
research project prior to the termination of the project except for 
an article published in the February 1967 issue of The Agricultural 
Education Magazine .!^ Many persons did become aware of the project 
during the time when teachers were being recruited for the summer 
institute and brochures describing the research project were being 
circulated. During the time the project was in progress the project 
director received several inquiries regarding the nature of the work 
being done and the possibility of receiving copies of the curriculum 
materials. Requests for curriculum materials came from persons in 
Indiana, Illinois, Kansas, Wisconsin, Minnesota, Ohio, North Carolina, 
Iowa, Kentucky, Michigan, and Missouri. At least two of the out-of- 
state teachers had the opportunity to report some of their institute 
experiences to state groups of vocational agriculture teachers. 

Several of the teachers who attended the summer institute corresponded 
during the 1966-67 school year and exchanged teaching aids and materials. 
Several Illinois teachers took additional course work in ornamental 
horticulture during the 1966-67 school year. Institute participants 
from Kentucky and Indiana attended state workshops or institutes at 
the University of Kentucky and Purdue University during the summer 
of 1967. 



3/ Hemp, Paul E. "Coop Ornamental Horticulture Project," The 
Agricultural Education Magazine . Vol. 39, No. 8, February 1967, 
p . 175. 
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CHAPTER IV 



SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Restatement of the Purposes 

This research and development project was designed to retrain 
teachers, to develop curriculum materials for vocational ornamental 
horticulture classes, and to stimulate the development of new programs 
of vocational ornamental horticulture in the Midwestern section of 
the United States. 



Summary of Major Activities 

The retraining phase of the project was carried out through a 
summer institute held at the University of Illinois in 1966. Thirty 
teachers from six states participated in the four-weeks institute 
and completed courses in ornamental horticulture and curriculum 
development. Twenty-eight participants were high school vocational 
agriculture teachers and two participants were vocational ornamental 
horticulture teachers at the junior college level. 

The development of curriculum materials was started by the 
institute participants and completed by the research project staff 
at the University of Illinois. Seven source units to be used by 
teachers were prepared, field tested, and revised. Fifty laboratory 
exercises for students to perform at school or in the field were 
developed by the research staff, field tested by the institute 
participants, and rewritten by the research staff. A student record 
book was also developed and tested in a limited number of schools. 

The revised editions of the source units and laboratory exercises 
are available to teachers from The Interstate Printers and Publishers, 
Danville, Illinois. 

New programs in vocational ornamental horticulture and improve- 
ments in existing programs were stimulated through follow-up visits 
made to schools, newsletter and other mailings, and a follow-up 
evaluation conference held at the University of Illinois in June 
1967. The institute, the curriculum materials, and the status of. 
programs in schools were evaluated through the use of evaluation 
forms, survey forms, and personal interviews. 

Conclusions and Recommendations 

A study of the data collected in this project suggests a number, 
of conclusions and recommendations which are presented in this section 
of the report. The conclusions cannot be proved in the sense that a 
hypothesis tested in a controlled situation could be accepted or 
rejected, but they represent the best judgments of the research staff 
idio planned the project, carried it out, and observed results in the 
field during an entire school year. In this report each conclusion 
or recommendation is discussed briefly and evidence which tends to 
support the conclusion or recommendation is presented. 
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1. The regional institute which brings teachers from several states 
together for study and professional interaction is an effective 
way of bringing about change in vocational programs. The federal 
grant used in this project made it possible for the University 

of Illinois to recruit teachers from six states to attend a summer 
institute. Part of the success of the institute was due to the 
ideas and experiences which teachers brought with them and shared 
with the group. Observations by staff members during school 
visits and comments from institute participants offer strong 
evidence that the diversity of experiences and opinions present 
in a group of teachers from several states serves as a catalyst 
to promote change. 

2. In recruiting candidates for an ornamental horticulture institute, 
an effective procedure for sorting out teachers who have ample 
opportunities to develop new programs in their communities should 
be developed and used. If an educational agency wishes to work 
with those teachers who can and will do something about their 
programs at home, then every effort should be made to select 
teachers for the institute who are early adopters of approved 
educational practices. The employment opportunities for many 
Kinds of ornamental horticulture workers are greatest in urban 
and suburban areas where affluent people live and where the 
population is growing. Before selecting teachers to participate 
in institutes where the development of new programs is important, 
the selection committee should contact school administrators to 
see if program changes are possible for the coming year. 

3. Teachers of vocational agriculture who are attempting to retrain 
themselves in ornamental horticulture want and need sponsored 
job internship programs which would provide them with on-the-job 
experiences in greenhouses, nurseries, and landscaping businesses. 
Even though college courses include some practical experiences 

and field work, they do not take the place of first-hand experience 
in industry as a training device for vocational teachers. Teachers 
attending the institute rated a two-day field trip to businesses 
in the Chicago area as one of the most beneficial parts of the 
program. 

4. University staff members vAio plan to offer teacher institutes 
which include horticulture subject matter and curriculum 
planning should plan the institute program so that a close 
correlation exist? between the two components of instruction. 

In their evaluations of this institute teachers suggested that 

a closer correlation betv/een Horticulture 200C and Votec Education 
459 would have been desirable. One way to accomplish this 
correlation would be to offer two weeks of horticulture subject 
matter followed by a week of curriculum development. Teachers 
should not be asked to develop a teaching unit on a particular 
area until they have completed or nearly completed the horticulture 
subject matter which is to be covered in the unit. 



30 



5. 



There was a substantial increase in enrollment, course offerings, 
and program improvements when comparisons were made between the 
1965-66 and the 1966-67 programs in the 28 high schools where 
institute participants taught. Many of the improvements teachers 
made in their programs were of a qualitative nature and could 
not be measured accurately but the staff members who visited 
the schools where institute participants taught were able to 
observe these change* firsthand. When teachers were asked to 
rate the factors which influenced them to change their programs 
they rated "Instruction Received in Horticulture 200C" and 
"Instruction Received in Votec Education 459" second and third, 
respectively, in a group of ten suggested factors. 

6. The teachers who attended the summer institute believe state 
staff members in agricultural occupations should provide more 
in-service training for teachers, develop preservice training 
programs for prospective teachers of ornamental horticulture, 
prepare curriculum materials, and help sell programs to schools, 
school administrators, and teachers. Most teachers felt that 
some progress had been made in helping vocational agriculture 
teachers develop new programs but that more effort should be 
spent during the next few years. 

7. In the schools where the institute participants taught, most of 
the instruct iai in ornamental horticulture was concentrated in 

the eleventh- and twelfth-grade levels. A survey of the programs 
offered at the cooperating schools in 1966-67 showed that more 
than 80 percent of the instructional time was used with students 
at the upper two grade levels. Many teachers felt that specialty 
programs such as ornamental horticulture should be offered only 
to junior and senior students who have completed basic agri- 
culture, science, or biology. 

8. Eleven of the 30 teachers rated "lack of facilities" as a*, 
inhibiting factor ^.n program development in their schools. 

Most of the teachers who participated in the institute had to 
develop their o\m plant growing structures in the shop or 
classroom. None of the secondary schools which the research 
staff visited had provided the teacher of horticulture or agri- 
culture with a "quality" greenhouse. Apparently, more needs to 
be done to help school administrators and others see the need 
for adequate greenhouse facilities. 

9. There is a need for new curriculum materials especially written 
for secondary students. These materials should be written from 
the standpoint of what a prospective employee needs to know and 
needs to be able to do. Teachers cooperating in this project 
expressed a need for visuals on plant identification, transpar- 
encies explaining important landscaping principles, and text 
materials on nursery management. 




31 



10. Teaching outlines for adult education courses in the field of 
ornamental horticulture should be prepared as guides to show 
teachers, school administrators, and others what the possible 
content of such courses might be. The teachers who cooperated 

in this project and taught adult courses in ornamental horticulture 
reported that adults were eager to enroll in these courses and 
that representatives from industry were anxious to help in the 
teaching of adult courses. 

11. Much needs to be done in the area of informing school administrators, 
counselors, and stMdents about vocational ornamental horticulture 
programs and employment opportunities. Five of the 30 teachers 

who cooperated in this project reported that lack of support from 
the school administrator held them back in the development of a 
new program. Five teachers reported that students in their 
schools were not motivated to enroll in horticulture courses. 

12. The titles of vocational ornamental horticulture courses should 
reflect the occupations for vhich these courses prepare persons. 

The most frequently used course title in the schools where 
institute participants taught was "Ornamental Horticulture." 

Other course titles used in these schools followed closely the 
titles of college courses. Part of the failure of teachers to 
communicate with counselors, students and parents may be traced 
back to the use of course titles which do not describe the 
occupational objectives of the vocational program. 

13. The content of secondary courses in ornamental horticulture should 
reflect local needs as well as area and state manpower require- 
ments. Courses of study offered in the 28 high schools where 
institute participants were employed varied a great deal. For . 
example, in areas where home gardens are important, teachers 
included l uts on vegetable production. In other areas strong 
emphasis was placed on forestry including Christmas tree pro- 
duction. In areas where many new homes were being constructed, 

a strong emphasis was placed on landscaping and the planting of 
ornamental plants. 

14. The opportunities for classes to conduct school and community 
service projects and for classes to engage in laboratory work on 
the school grounds are plentiful in most communities. In this 
project all of the cooperating teachers were able to involve 
their students in school and community projects which were closely 
related to the content of the courses being taught. 

15. Vocational programs in some phase of ornamental horticulture should 
be developed in area schools or educational centers which serve 
several small school districts. In most midwestern states the typical 
small high school cannot justify a program in vocational ornamental 
horticulture; however, two or more students in the school are interested 
in preparing for emplo 3 nme.nt in the ornamental horticulture industry. 

The need for a two-year program of vocational ornamental horticulture 
was probably not strong enough in at least six of the 30 schools 
cooperating in this study to justify the development of a new program. 

In such schools the student interested in horticulture can enroll in 
the vocational agriculture program to get the horticulture phase of 
each course or he can choose another field o: study. 
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APPENDIX A 






RECRUITMENT LETTER 
NOMINATION FORM 

APPLICATION FORM 

0 

INSTITUTE BROCHURE 
LETTERS TO CNADIDATES 




Division of Agricultural Education 
University of Illinois 
338 Education Building 
March 10, 1966 



TO: 



Teacher Educators and State Supervisors, Agricultural Education 



SUBJECT: Nominations for University of Illinois Ornamental Horticulture Institute 



The University of Illinois has recently negotiated a contract with 
the U. S. Office of Education to conduct a summer institute in 
ornamental horticulture for teachers of agricult, e who wish to 
teach a course in vocational ornamental horticulture during the 
1966-67 school year. The enclosed brochure describes the institute 
program and procedures to follow in applying for fellowships. 

The training proposal provides financial remuneration for 30 teachers, 
25 percent of whom must be recruited from Middlewestern states other 
than Illinois. Would you please use the enclosed form to nominate 
teachers from your state who should be sent the institute brochure 
and application form? 



Sincerely yours , 




Paul E. Hemp, Director 
Ornamental Horticulture in. titute 



PEH:tc 

Enclosure: Brochure 
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University of Illinois 
Ornamental Horticulture Institute 
Nomination Form 



Please send an application form and an institute brochure to the following 
vocational teachers: 



1. 

2 . 

3. 

4. 

5. 

6 . 



Name 



Address 



S i gned 



Return this form to: 




Ornamental Horticulture Institute 



University of Illinois 
358 Education Suilding 
Urbana, Illinois 61820 



APPLICATION FORM 



University of Illinois Summer Institute 
For Ornamental Horticulture Teachers 

1. Name Address 

3. Name of school where presently employed . 

4. Telephone_ 5. Ag e 

6. Highest degree held 

7. Grade point average: Undergraduate Graduate 

8. Years teaching experience 

9. Did you teach a course in ornamental horticulture during the 1965-66 school 

year? 

10. If answer to Item "9" is "Yes" identify major areas taught and number of 
students enrolled. ----- 



11, Are you planning to teach an ornamental horticulturp course .at your. .school, in 

1966-67 ?_ . How many students will be enrolled? 

12. Are you planning to teach ornamental horticulture units as a part of existing 

vocational courses? . List titles of units to be taught 



13. Work experience in omcunental horticulture. List jobs held and length of 
emplo 3 niient for each job.__ 



14. Educational background. List college courses or other courses taken in 
ornamental horticulture or closely allied areas. 



Rdtum this form to: Paul Hemp, Director 

University of Illinois 
Ornamental Horticulture Institute 
358 Education Building 
Urbana, Illipois 61801 

Mailing deadline - April 15, 1966 
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low-up and evaluative services to all teachers 
who participate in the Institute. 

FINANCIAL ASSISTANCE 

Each teacher who attends the Institute will 
receive a fellowship worth $300, In addition, 
each participant will be granted travel pay for 
one round trip to the University of Illinois and 
payments to cover the costs of tuition and lab- 
oratory fees. 

SELECTION OF TEACHERS 

No more than 30 teachers will be invited to 
participate in the Ornamental Horticulture In- 
stitute. The Institute Advisory Committee will 
make the selection of teachers who are to be of- 
fered fellowships. Enrollment will be limited 
to tliose persons receiving fellowships. , 

HOUSING 

Living accommodations for single persons 
as well as married couples are available in 
University dormitories and private housing 
units. Food services are provided in most Uni- 
versity owned dormitories. Rates for rooms 
in University dormitories range from $2.40 to 
$3.15 per day. Meal price in University dor- 
.mitories range from $3.12 to $3.43 per day. 

CIVIL RIGHTS COMPLIANCE 

In conducting this Institute, the University 
of Rlinois will adhere to Sec. 601, Title VI of 
the Civil Rights Act which states that **No person 
in the United States shall, on the ground of race, 
color, or national origin, be excluded from 
participation in, be denied the benefits of, or 
be subjected to discrimination under any pro- 
gram or activity receiving Federal financial 
assistance. " 



ORNAMENTAL HORTICULTURE SUMMER 
INSTITUTE FOR VOCATIONAL TEACHERS 
IN THE MDDDLEWESTEPN STATES 



at the 

University of Illinois 
Urbana, Illinois 

June *20 to July 15, 1966 



Supported by the U. S. Office of Education 
under Section 4 (c) of the Vocational Educa- 
tion Act of 1963. 



Division of Agricultural Education 
University of Illinois 
358 Education Building 
Champaign, Illins.is 



PimPOSES OF THE INSTITUTE 

The Major purposes of the UNIVERSITY 
OF ILLINOIS SUMMER INSTITUTE FOR 
TEACHERS OF ORNAMENTAL HORTICUL- 
TURE are as follows: 

1. To provide teachers with an intensive 
period of preparation in basic orna- 
mental horticulture and curriculum 
development, 

2. To assist teachers in the development 
of a course of study and teaching plans 
to use in teaching introductory courses 
in vocational ornamental horticulture. 

3. To familiarize teachers with teaching 
aids and student references which may 
be useful in the teaching of introduc- 
tory, vocational ornamental horticul- 
ture courses. 

ELIGIBILITY 

Top priority will be given to experienced 
teachers who have taught or who plan to teach 
an introductory coimse in vocational ornamental 
horticulture at the secondary or post- secondary 
level. Experienced teachers who are willing to 
incorporate basic ornamental horticulture units 
into existing vocational education courses will 
also be considered as possible enrollees. 

At least eight teachers from Midwestern 
states other than Illinois will be awarded histi- 
tute fellowships. Teachers who accept fellow- 
ships must be willing to field test curriculum 
materials in their schools and to permit Insti- 
tute staff members to follow up and to evaluate 
the teaching of ornamental horticulture units. 

APPLICATIONS 

Teachers who wish to apply for an Orna- 
mental Horticulture Institute fellowship should 
complete and return an application form to the 



Director before April 15, 1966. Requests for 
application forms should be sent to: 

Dr. Paul E. Hemp, Director 
University of Illinois 
Ornamental Horticulture Institute 
Education Building 
Champaign, Illinois 61820 

Applicants will be notified of action taken on their 
applications about May 1, 1966. Letters of ac- 
ceptance from applicants and alternates must be 
postmarked no later than May 10, 1966. Teach- 
ers who are accepted for the Institute must file 
separate applications for admission to the Uni- 
versily. Applications and necessary credentials 
should be submitted to the Office of Admissions 
and Records. 



NATURE OF THE INSTRUCTIONAL PROGRAM 1 



Participants in the Institute will enroll in 
Horticulture 200C, Special Problems in Orna- 
mental Horticulture and Votec 459, Workshop 
in Curriculum Development . Horticulture 200C 
will include instruction in plant propagation, 
abori culture, nurseiy and greenhouse manage- 
ment, turf management, and ornamental gard- 
ening. Votec 459 will include instruction in 
curriculum development, supervised practice 
programs, teaching aids and devices, and meth- 
ods of instruction. Ornamental Horticulture 
200C will meet three hours per day, five days 
per week and Votec 459 will meet two hours per 
day, five days per week. Graduate and under- 
graduate credit will be granted to participants 
who complete the course work in a satisfactory 
manner . 

Teachers who participate in the Institute 
will be expected to apply what they learn to 
their teaching situations. Teaching plans and 
instructional materials developed by Institute 
participants and the Institute staff will be made 
available to teachers to use with their voca- 
tional classes during the 1966-67 school year. 
Members of the Institute staff will provide fol- 







UNIVERSITY OF ILLINOIS COLLEOE OF EDUCATION 



DEPARTMENT OF VOCATIONAL 

AND TECHNICAL EDUCATION 

DIVISION OF AGRICULTURAL EDUCATION 

EDUCATION BUILDING 
URBANA. ILLINOIS 61803 



I am pleased to inform you that the Horticulture Institute Selection 
Committee has decided to award you a fellowship to the University of 
Illinois Ornamental Horticulture Institute. Thirty teachers from six 
mldwestern states have been invited to participate in this research and 
development project. 

If you accept this fellowship please acknowledge this offer by com- 
pleting and returning to me the enclosed application for admission and 
the summer information data form by May 15, 1966. Also, you must send 
•me a copy of an official transcript certifying your undergraduate degree. 
Teachers who apply for admission will receive additional information 
concerning the Institute program before June 1, 1966. 

If you do not wish to enroll in the Ornamental Horticulture Institute 
this summer, please let me know as soon as possible so an alternate teacher 
can be invited to participate. 

The Institute staff is looking forward to a challenging four weeks 
of work with you and other teachers. We hope the program will help us make 
a significant contribution to the development and conduct of vocational 
ornamental horticulture courses in the secondary and post-secondary schools 
of the Midwest. 

Again, may I congratulate you for your efforts in developing new voca- 
tional programs and for being selected as a recipient of an Institute 
- fellowship. 



AREA CODE 217 333-0807 



April 28, 1966 



Sincerely yours. 



Paul £. tiemp, Director 
Ornamental Horticulture 




Institute 



PEH/bjf 

Enclosure 



COPY 



April 28, 1966 



The Ornamental Horticulture Institute Selection Committee 
has reviewed the applications for the summer institute to be held at 
the University of Illinois, June 20-July 15, 1966. You have been 
selected as one of six alternates. This means that you will be 
invited to enroll if any of the 30 teachers selected for fellowships 
decide not to participate. 

As indicated in the institute brochure, top priority was 
given to teachers who plan to teach a separate class in ornamental 
horticulture in 1966-67. I appreciate your interest in the ornamen- 
tal horticulture program and hope that we can share some of the 
instructional materials with you and other teachers who are teaching 
horticulture units. 



Sincerely yours, 

fliJl 8. 

Paul E. Hemp, Director 
Ornamental Horticulture 
Institute 
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UlSriVERSlTY OF ILLINOIS OOLLEOF OF EL'LJCA.ITOlSr 



DEPARTMENT OF VOCATIONAL 

AND TECHNICAL EDUCATION 

DIVISION OF AGRICULTURAL EDUCATION 

EDUCATION BUILDING 
URBANA. ILLINOIS 61803 
AREA CODE 217 333-0807 



Your application for a fellowship to the Ornamental Horticulture 
Institute to be held at the University of Illinois this summer was not 
approved. The selection committee had to choose 30 teachers from a 
group of- more than 60 applicants. The committee decided chat first 
consideration should be given to teachers who have plans (o teach a 
separate course in ornamental horticulture during the 1966-67 school 
year. 

Even though our funds did not permit us to invite all applicants 
to enroll in the Institute we want you to know that we are interested 
in your ornamental horticulture program. I hope we can develop some 
useful instructional materials which we can share with you in the near 
future . 



April 28, 1966 



Sincerely yours. 




Ornamental Horticulture 
Institute 



PEH/bjf 
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XJ2SriVE!R,SITY OF H-iLIlSrOIS COLLjEOE of EDXJCA.TION 



DEPARTMENT OF VOCATIONAL 

AND TECHNICAL EDUCATION 

DIVISION OF AGRICULTURAL EDUCATION 

EiJJCATION BUILDING 
URBANA, ILLINOIS 61803 
AREA CODE 217 333-0807 

May 17 , 1966 

358 Education Building 



To Teachers enrolling in 

the Ornamental Horticulture Institute: 

Subject: Announcements and instructions 

concerning registration and housing 



The enclosed materials may hel^' to answer some of 
the questions you have concerning the Ornamental Horticulture 
Institute. 



Instruction will begin on Tuesday morning, June 21, 
at 8:00 a.m. The Ornamental Horticulture class will meet 
from 8:00 to 11:00 a.m., five days per week '*n the Floriculture 
Building. Votec 459 will meet from 1:00 tc 3:00 p.m. in Room 33 
Education Building. You will register as a group at 11:00 a.m., 
Tuesday, June 21. 

Arrangements for Universit> l-.;using can be handled 
through Mr. R. D. Barger, 420 Student Services Building, 

Champaign, Illinois, 61801. In a few days Mr. Barger will 
send you information regarding housing facilities and food 
rates. You do not have to stay at the University dormitories, 
but I believe you will find these air “Conditioned facilities 
to be the most comfortable and the most reasonably priced 
dccommodations you can find near the campus. 

If you have any questions or problems write me at 
the above address or call me at 333~3274 (Area Code 217) . 

My home telephone number is 356-8287. % 



Sincerely yours , 



Paul E. Hemp, Director 
Ornamental Horticulture 
Institute 



PEH:ds 
enc . 



APPENDIX B 



ORNAMENTAL HORTICULTURE SOURCE UNITS 
FOR VOCATIONAL TEACHERS 



TiniF 

A Source Unit for Vccctlonril Tecch':trc 



3 1 to u nn tl i i n i : n 

^his r.riit oa turf i.:j i, ^cjiaat laay be u.'- vi v?ith tenths eleventh or 
tuelft*:*c^*r.ie ctudeuts or ;;ti:dente enroll :u in pOGt-socondary vocational 
progr*-i:3. Beforn the ctudy of turf t anagcr.ciit, studcr.ta should 

have a backj^round in soils, fertili'.ers, r.ai plpiit grovth, A beginning 
course in basic production agriculture or biology would cerva as b . useful 
prerequisite to tho study of turf ranagorent. For tiiis reason this unit 
on turf r.anr.gemciit chculd be rxheduled no cc.vlier than the tenth grade. 



The first two problc’.: areas on cstabliyhiiig a larn and sodding a lawn 
should be taught in S;-.pto bar. The areas cii mintaini'ag a lawn ar.i reno- 
vating a la\?a should be sc.hoduled In Hay, 



.\t least half of thr- instructional ti *.o spent on this unit should be 
devoted to field and laboratory v;ork, This in why teachers should scbciulc 
the teaching of these problem areas during Scpte.bc.r and Hay. 



Prob lem or eao ut line 

A. Kotabliching a lawn by seeding 

1. Deciding vheuv to cacd 

2. rteparing t!'C seedbed 

a. Rough grading 

b. Drainage 

c. FertiXissation 

d. Cultlvr.tiou 

3. Selecting the seed talxture 

4. Planting seed 

a. Ratos 

b. Typos of seeders 

5. Covariag the scad 

a. Depth of cover 

b. Mulches 

6. Caring for newly- pi an ted seed 

a. Watering 

b, Ko./itig 

7. Cutting the first tltjo 

8. Preventing lawai problrvis 

a. Weeds 

b. Insects 

c. Disceses 

B, Sodding laums 

1. Exploring the possibilities for using sed 

2. Deciding vhjii ead whare to sed 

3. Selecting sod 
A. Cutting sod 

5. Tvir„]iirig sed 

6. Coolir g cod 
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7. Trancporttn" sod 
8* Storing sod 

9. Preporiiis the soil bed 

10, Laying cod or sod strips 

11, Wotcrin;;' cod 

12, Rolling end t 2 ’“:pin;> cod 

13, Caring for freshly-pieced sod 

C. I!aintr.ini\i3 the established l:•v^i 

1, Selcctins and applying fertiileers and line 

2, V’aterins laws 

3, r.oir’ln^ grass 

4, Controlling vezds 

5, Idoutifying and controlling la^m insects 

6, Controlling dj.eteces of grass 

D, Renovating lawns 

1, Dafiviirg renovation 

2, Handling ccr..pf.ctioa probleias 

3, Hindling draxiiege problems 

4, Handling heavy netting or thatch problcrj 

5, Controlling la:vn pests 

a, Weeds 

b. Insects 

c, Ko1c3 • 

d. Diseases 

6, Using proper maintenance practices 

a, Watering 

b, Fertilising 

c, • llowing 

♦ 

Le o rnin ?^ 

The behavioral changes ^dilch the teaching of this unit should prorr.ote 
are as follows: 

A, To create an appreciation for a quality lawn 

B, To develop the ability to identify different grasses 

C, To acquire knowledges and skills In lawn mainteuance necessary 

for eir.plo>T‘. 2 nt 

D, To develop the ability to perform sodding skills 

E, To develop the ability to maintain lawns effectively 

F, To develop the ability to identify and correct cotanoa lavna probleios 

SuiT^estions for r .ettlng started 

A, Develop and give a pretest to halp students become acquainted v?ith 
turf rcanegenent and to f5.nd out what they do not know, 

B, Plan and conduct a tour of Irnms to give students experience in 
evaluating msnaacr'cnt practices, 

C, Show colored slides of poor, avei'age, and excellent lawns. Have 
students identify lawn problcica, 

D, Conduct a discus sicn of the present and past experiences of students 
using the folicwing lead questions: 

1, How inny of you era responsible for caring for your hoL'.e law-n? 

2, What do you like best about your la\;n? What do you dislike? 

3, How r.iny of you hive helped establish a new lawn? How did you 
do it? 
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This discussion should Iced into the next sto-je in the teaching 
process v^hich is t’lC idcntificitica o£ problcr.s, questions, end 
concerns oH ctiyJ'Aits, 

£• Use the follc:;ing shock stetCi’cnts to start a discussion: 

1. Did you kno'j tlut lavas prcauce r. ore gren/th per acre than a 
hundred-bccl.cl r.ilo crop? 

2. Did you knc:7 that you have a hot s term'll!:" Jungle in your 
front yard? 

F. Have class discuss the coiitributicns lir./ns aod grass have mdo to 
society? 

Gt Shovj clans a strip of cod one ii:.ch thick and a strip tv;o inclias 
thick. Ark than -.drlch they vould rc-tlicr use and Viiy. 

H. Hold up tliC tools ani c.']uJ pi’-cnt and ask circs to identify 

than aud tell th’^ir uses: 

1. Tr ii -alng frr : - c 

2. Soil tcotii’.g equipi'cnt 

3. Edgero 

4. Soil probe 

X. Have students irako a list of perse na in the coruunity \iho sell sod 
and a list of persons vho hyve redded their lawns, 

J, Take a v^alkir-g field trip over the scliool grounds, Idciitify areas 
vhcrc grass is net growing and discuss caxises of poor grov’th. 
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Te achin ;*, 

A. " 



I’^ it ev lals 

Teaching aids 

1, Turf plots in the land laboratory 

2, Slides of la*as before and after renovation 

3, Houiited vjeod epeclmcns 

4, Insect sped: ons 
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5. Pictures of plnnt diiierrics 

6. Slides of lrri£,r.tioa flyntc "’0 in operation 

7. Chart Gho.oin 3 tl-e different hei^htj: 

8. Overlays fer the overl'C.'id projectors 

9. Reference bochs, iinsizlnss, filrs, fila strips, pictures and 
charts dealir^ vf.th turf 

10, Potted cr.'iplec. of gre; :i in the area 

11, Scuples of clay, loe:i and sandy soils 
12,. Samples of c or p acted s.ttcl friable coils 

13, Srr, pies of sod vith the coil xrcahed out to sho-v; the rests 

B, Equipment 

1, Spades, rakes, hoes, cprenderc, ocedors, cutting tools, taueperc, 
rollerc and hand tools naces; ary for Ir/.rn \;orh 

2, Hand and ponar reel nO'./rrs, poivor rotary rover, and any other 
turf i.ovirig or trir .al.ng equip . < nt 

3, Roectiller cr ci.jllav implcn or t 

A, Several types of r.iovabla turf syrinUlers 

5, Sarapleo of tilci, gravel, and r.atcrials used locally In drainage 
oy St Oils 

6, Porcolatlcn tubas (plastic) and pans 

7, Sci tri;7.iiu3 frcaic and scythe blade 

8, String, ctnkes and identification tags for turf plots 

9, Soil s.'THjling cquipiicnt 
10, Soil acrificr 

C, Hater ial? 

1, Organic r.itter used to lYprove soil structure 

2, Lavm grass seed 

3, Lirsing raatcrials 
A, Fertilizers 

5, Insecticides 

6, Herbie id as 

7, Squares of sod 

8, Stolons, eprigo and plugs 

Laboratcry ex erci ses ar/1 s pec ial act iv:lt:l»-r: 

A, Use the foiloi.ing laboratory exercises: 

1, Establishing a liev Lava with Plugs 

2, Turf Ur.nagarsant Dcuionstraticn Plot 

3, Turf Species red Variety Plots 

A. Making Signs and Markers for Crna-iontal Horticulture 

B, Practice lavai seeding by using a spreader end applying grass seed 
on a parking lot or other bare area \;hc.rc the seed can be svept up 
and reused. If grass seed is not available, a substitute such as 
caiid or corri'.:,ial can be used, 

C, Seed a now area on the school grounds, Tliis will give the students 
an opportunity to particit»ate in all the previously rianticned lav.-n 
seeding skills and problcv:3, 

D, Provide students an opportunity to calculate the amount of grass 
seed and fcitilir.er needed for a given area, 

E, Set up a dcr.on?tration of vj.tcc percolation rates through Samples 
of loarc, clay and randy soila, P..r;On:trate water percolation rate: 
through cor-.paated soils and different structured coils. 
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F. 

G. 

H. 

I. 

J. 



K 






L. 



11 . 



N 






0 . 



P. 

Q. 

R. 

S. 



Provide an opportunity for each oturlcnt to operate a rototlllcr or 
other suitiblo coil tlllc^e cquip.::.nt under field conditlone. 

Let each ctulcr.t figure the mtr:bcr of square feat in a given area 
of lavm on the nchcol ground and cerputo the ar.ount of sed and 
fertillaor required for the area. 



Let the cteJoiita cut cod strips and sod an area on the school grounds 
In the land laboratory, or cUe -here in the school dlatricfc. Arrange 
for studrnt care for at least a nontli follcjing. Use the three dia- 
grncis on .codding included in this source unit. 

Dcr.onctrate tha ccrrcct procedure to follow lu adjusting the height 
of cut On beth a reel-typo and a rotary-type lavrovower. Let tha 
studento rdjuat the r.iowerj to the correct heights for tiowing sodded 
at eas 



f 



Set up a cher.ical \7cod coofrol cv.pcrinent to show the effect of 
various chcinicils on cc. ;,:on lawn T:u:vh>, Select an area v.ith a thin 
stand of gears. T/ivldc t!je area into tcn-foet-cquare plots and 
plant CO: non I.V'Tu vjecd seeds. Use several rcccnicanded prc-er.ergcnt 
chcmicalc applied in diffc.ro.ut strengths to show the effects of 
underapplication, correct r.pplicatioxc ard ov-jropplicp.Cion on weeds 
and grasses. 

l!ahe a list of ccr ..on lava seeds found in your area, Aocign each 
student the task of gathering and counting several weeds. Lat the 
studeutc describe how to identify Uh.e v/oetLs he has gathered to the 
rest of the clar.a. 



Denoactrate tha effectivenaao of water distribution of several 
different types of sprinklers. Explain end show tha advantages 
and disadvaatagcG of each. 

Assign to each stulcut a ceparate area of the school lai’n to 
determine v?hcn to u-c-w, when to water, and, if possible, when and 
how much to fertilize. EVvCluato tha student's ability to nanage 
these reaponslbiliticn. 

Ilcvc students collect soil samples. Test the soil sar.plcs and 
dcteirdna the fertilizer requlrcvtants for several la\r.us. 

Take a field trip> to nearby lawns, parks, and cemeteries to observe 
lawns, lavii gr^^sscs, different rinngc:ncnt practices, irrigation 
systems and disease and iiisact prcblc;;is. Obaerve spotr where 
sodding v;as done or where It would be effective. Use the Key to 
LaT-n Di.s ord ars to analyze problcra lawns. 

Assign each student e hoi.s lavni cecdiag exercise or have the 
student renovate his present lawn if seeding is not practical. 

TfCkc a field trip to a sod farm of a local sod grower. 

R-3.VC the class set up a dcrionstiatiou of poor sodding practices to 
use in cc-nparing with sor^a recor..uanded cues. Illustrate differences 
in placing, watering, and naintainlng. 

Set up a public field day to discuss the results cf tuff naiiagenant 
practices. 



K ey to La:;n Pir.ordar s 

Irregular pattern of dead grass 
A, Turf can be rollci u « like a carpet 
1. Exaninaticn reveals grubs about 

One inch bslc-.» surface of grass-. — - Insects ---------- 



Grubs 



II. 



III. 



B. Turf c?.u bs pullr;d up easily. 

1 . Ex^-inatiCii r'^veala vabby 

turaials in tba lupar tbrco 
inchaa of cod.---"-----— 

C. On tha outer rd;;:-. of the dcr.cl 
(;ra5C tba leaves of healthy 
plants are turniu ; yv.llo:;, 

1 . Thu entire lc:f ii: tundrij 
yelloi/. 

a. E>c.'::ilnat*.en reveals wli'c^'orro 

in tha rccts of the plar.tc,— --- 

b. E^iUilnotiea of lewca 
reveals pinhead r.:U',e red riyl 
vhite iaaecti; i/ith larjjer 
black and white 

insects,---------------— ------ 

D. ThlnrJ.U£» cut of rrass in scattered 
areas. 

1. The. leaves of the infected area 
have brov.n or purple or brcirn 
vlth purple hardened spots O’l 
th.e:.i. The spots viy be rom.d, 
oblong or parallel to the leaf,-- — 

Grass blades becoi-e ch.wcd or cut. 

A. Circular bare area?: ^?ith blades and 
cro^.vns chained. 

1 . Exardnatiou reveals x-7orv.;s on the 
grasa vhich are over onc-luah 
lor43, green v/ith dark stripes. — ---- 

B. Grass is cut off near ths soil. 

1. Exaninatlou reveals spotted or 
striped caterpillar, one and 
onc-half to tvo- Inches long. ------- - 

Round pattern of dead grass. 

A. Patches froa one iT.ch to three 
feet in diair.3ter. 

1 . Grass leaves shov; no lesions, 
are first v;ator-soaked and dark, 
then dry cut. ----------- --------- 

B. Patches are craall, frori one to six 
inches. 

1 . Strfiij colored lesions (spots) 
vlth dark edgee ere found on 

• leaves, A vhitc cobwebby 

growth can be seen vhen dev 
Is present.- — - — 

C. Deed patches often follo-.^ing 
Halting snow, 

1 . A whitish pink, gray or blrck 
r.old is first pres cut then disap- 
pears leaving the grass dead.— — 



Insects— Sod rrebv.'orns 



Ins ec t s - - — • - - — - ; ir e von-is 



Incccte--------- Chinch bugs 



Diuaaoe- 



Kaltiug Out 
Fade out 
--Dying out 



Insects------- - - Arr. ,>*v' :<r ns 



IriGccto---— *-Cut’.'orro 



Brown Patch 
Disease— -"-——khiac at onla 

Disease 



Dollar Spot 
Srall 

Disease---- — -— -Brown Patch 

Snow l.'old 
Ft’ serial 
Patch 

Disease--— — ----Scald 
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IV. 



V. 



vx. 



VII. 



vm. 



IX. 



The aui*faca of the grass blados Is 
powdery. 

A. Reddish bro\;a cpotf* on surface of 
leaves which ccir.rs off easily. 

Leaves nay be withered or yellow. ------ 

B. Hi Iky i;hlte powd er 

1. Leaves appear to have flour or line 
on th':;i--vcry powdery. 

2. \J3iitish r-Oldy <;rot;th on leaves. 

(See IV, C 2) —— - 

C. Bluish gray to black powder 

1. Black powder in etripas with 

leaves turning yello';; and curling 
up. .... 

2. Bluish gray to black, dry, r.oldy 

grovrth on the loaves of the 
grass.-—- — — »— 

On a now lavm, seedlings wilt and 
die. 

A. Prcdcfninance of tiny tiottlcd or 
speckled, green, yello;; or brownish 
gray insects that hop short 

die taucs'3 . ---—•••• -- — — “ 

B. Aljsencc of any apparent insect 

population. 

Toadstools, mushrooms, or puffballs 
in the ls\m, 

A. In the absence of any pattern--—-—— 

B. Appear in dark green grass in an 
arc or circle VII A) 

Rings or arcs of dead grass V7lth a 
strip of dark green grass on the outer 
edge. 

A. Hay or way not hcive toadstools or 

mushrooms in the dark green strip.-— — 
Turf lacks vlgoa*, appears off-color, 
bunchy and stunted. 

A. Gra.T3 blades dying back from tips 
interspersed v/ith apparently 
healthy leaves. Roots arc swollen, 
shallow and stubby.-----— 

Hisccllaneous causes of poor turf* 

A. High incidence of yellowing, stunted 
growth.— 

B. Burned areas in spots or streaks on 

the entire areas "scorched" 
imediately follov/lng a chemical 
application. 

C. Small brovvii patches resembling cymptciss 
of brown patch.--------— 

D. Generally unhealthy turf with a very 
thick thatch of cut grass.--— 



Disease— --------Rust 

Po’.’dcry 

Disease— -------llildcw 

Disease--— --—Slice Hold 

(One variety) 

Disease-’—— — -Stripe Snut 

Disease-- — — --Sliw.o Hold 



Insccta- — — 






Daii.ping-off 








Toadstools 


Disease----- 






Puffballs 







Disease-- — ------?airy arc 



Disease------ 


A nutrient 
deficiency 


Possibly—-— 


nitrogen 


Possibly----- 


Caused from 


Possibly- '--- 




Possibly--—- 


to irequent 
light vr taring 
which ca'anct 
penetrate the 
thatch. 
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Stwly qtut?;tlcnn 

A. E 8 t;?.bliy;iir .3 a li'.:n by cecclins 

^ • V?ba t I r. the b c'. :£ tl^i i J v my a nd vby? 

a. Autumn focvKii^s (c:id-Au3U3J: to r.io-Septti.ber arc best 
because: 

(1) Soil Is vara cr.coura 3 J.n 3 re.'jid gcrr^ilnation. 

( 2 ) Adefiu^tc rainfall cvi be ranjonably expected, 

(3) liocU lavn veoc seeds x.ill rot ccrnlnate In the fall 
givi'.ig the grass a clKnce to bnccr:e cstablieheJ, 

(4) Gre .33 become veil ootoblishcd before cold 

werther arrives, 

b. Spring seeling is secend clioicc and can usually be quite 
satisfactory. Advantages sre: 

(1) Adequate rainfall can be c.xpectcd, 

( 2 ) P.lcnty of cun and verm tcopi.rdturcs arc usually 
present. 

Disadvant 'ges are: 

(1) gornlnr.te rapidly, 

(2) Cold \;oather i.uy cause slci? gerinl nation. 

c. Swr.er see-lings arc possible but nr t rccoreaDnded, In 
order to be successful: 

(1) Sc.nlc the seed to injure rapid gerrination. 

( 2 ) VJate.r thoroughly and often to keep the ground cool 
and noict. 



2 . 



Vdint Is t?ie ■nroco'Jurc for roi’-'h •’'radJ.ng r- lavm? 

a. Remove th^. top four to six in:!':.'/ of topsoil until building 
and cubsoll operations are ccm’.plrtci, 

b. Rciaove all trash such as builcUr.g del: is, bricks, stoats, 
and paper. Do not bury thl> r.Jtcrial in the subsoil. 

c. Protect existing trees freu rcct suffocation if the new 
lavs V7111 bo con.ildcrnbly higl»er than the old level. 
Concrete or brick retaining walls arc* t-atis factory for 
this purpose. 

d. Using a bulldozer, tractor and blade, or any suitable 
earth mover, slope the culsoil avay frou the house not 
exceeding cnc-foot drop in 16 linear feet. (Caution: stay 
reuscnebly clear of baser, -.^nt \:allv as they are quits 
fragile at this stage.) A drop cf one foot in 50 linear 
feet is usually quite adeq-ntc, 

e. l-n^en ground Is properly level add line and pho?,phate as 
needed according to soil teats. Hix thoroughly. 

f. Return the re^ioved top.soil by spreading it uniformly ever 
the subsoil to a depth at least four to six inches. 



^ • Kov can ad cs-^nt e draJn .ip.c be eJ for a Jtawqn?^ 

a. Surface drainage may be provided by sloping soil from the 
house toward draining ditches. A maxiuem slope of cne foot 
in 16 lin ;c.r feet is suggor tucl. Slopes above thJs ai.ount 
hinder uev'ing, encourage gulleying, and discourage vutcr 
infiltration. 



o 
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b. Subsurface dralncf.e r.ay bo provided by tiling. 

^ • How 3 ;i Q uid tb “ s Ov^dbed b o_ pr c p s" r d? 

a. If topcoii is eipcoially tl.'.Iit, nix approxiratcly one inch 
of huv.un li.to the top four inches of soil, Conpost, pa, it, 
wacdlcss r.'anurec, straw, or cavJust will be satisfactory. 

Ten to tvanty pounds of nil'.rogen fertili'icr to assist in 
the break is bcucficiel, 

b. Add 20 pcinls of phosphorcus-cc.itainir.g fertiliser per 
1,000 square feet, 

c. Lina to bring the pT! to at least six. If pH is below six, 
add ground liniastcna at tiU’! rate of 100 pounds per 1,000 
square feet to raise the pi" level one unit, 

d. Work up the seedbed thcroughly by using any of the follc^jlng 
equipi;;ent : 

(1) Disk and harrov; 

(2) Rototillcr 

(3) "Vikiiig" leveler and clod buster 
(A) "Rosur’an rake” 

c. Smooth tlic seedbed by ban! raking, 

f, Walt for a rain or cprlnkla lightly to detorndne Icn? spots. 
Fill in Icvi spots as r.cce.jsary for a ouiooth surfaco. 

g. R:ad ra!.a again for final preparation. A slightly rough 
surface is preferable to a very su'.ooth surface. 

5 • What fertiliy .o r should bo a pplied? 

a. Lir.a to bring the pll to at least six. Adding ground llrootonc 
at the riite of 100 pounds per 1,CG0 square feet will raise 
the pH level one unit, 

b. Kix enough nitrogen, phosphorous and potassium fertill-.nor 
into tha top two inches to bring the levels up to miatencince 
standards. In the absence of a soil test an application 

of ton pounds of 10-6-A cr a similar analysis to each 1,000 
square feet ^^ill be adequate. 

^ • , What arc th.a prtncipral ki nd s of availablo a nd which 

ehould be incliv-cd in the ir^. 

(The following chart givoo tha i.ost important grasses, their 
cosmon naii.o, scientific nano, ai.d seme of their general character- 
Istica. For further iufortnatiou sec Schory, Robert W. , The Lavsi 
Book , Tlie Kacii^illan Coiapany, Now York, Now York, 1961, p. 7-28,) 



CotTaon n?aie S cientific rare 

NORTHERN SPECIES 
(Tennessee and North: ard) 

Beutgrass Agrostis tenu is 



G eneral characterlstjcs 



Spreads by stolons, 
recormended for lawns 
receiving better then 
average cure, best adapted 
to cool regions. 
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Cotrr'On rarae 



Scientific mine 



Bluofir/iSS, Kentucky Poa pratenQi?; 



Blue;;ra3C, Rou^h Pea trivi«3lis 



Fescue, Red 



Fcr.tuca ruk re 
(Vrrietiei.’. of red fer.cua 
include: Ciicn/ings, 
Creeping red, Illnlica, 
Olds, Pcnnlawn, Ranler, 
and Trinity) 



Fescue, Tall 



Fastuca nrundinacc, 



(Varieties include: 
Alta, Coaro, ary.l 
Kentucky 31) 



Redtop 



An^osti s alba 



Ryesrass _Lolii -?i n ultlf lormi 

(annual) 

Lo l i tn perenne 
(paranaial) 

SOUTHERN SPECIES 
Bahia Paspal^n notatun 



General charactcriftics 

Widely adapted, spreads 
by rhiaojica, grown erect 
from shoots, prefers full 
sun and neutral soil, 
thrives on e.rd orate atten» 
tion, varieties for selec- 
tion available include: 
Arboretum, Park, Delta, 
Newport, Goiry, lleri.on. 

Trey, and Uit.de or. 

Produces by stolons, bright 
green glossy leaves, 
shallow rooted, not traffic 
tolerant, 

V/iry, hair- like, dark green 
effect, grows from a short 
rbly;or:s and wrny tillers 
bunched from the cro:/a, 
growth pattern siriilrir to 
Kentucky bluograss and 
nixes %jell with it, thrives 
on sh:tde and peer sanely 
soils, requires only moder- 
ate fcrtili'^etion, not 
suited to hot southern 
summers. 

Bunch grass with little or 
no rhixoming, rough cluw.py 
appearance, endures neglect, 
useful on playgrounds and 
athletic fields, sturdy 
root system. 

Often used as a quick 
nurse grass, not a desir- 
able lawn species. 

Quick sprouting, agrcf.sive, 
clumpy, not a desirable 
lawn grass. 



Course leaved, light 
green appearance, short 
stolons, leaves rolled in 
a bud wich a nail- like 
ligulc, thrives in sr.ndy 
soils but l3 of Icr./ quality. 
Pensacola is the rcccr\r;crded 
variety. 
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Co.'mon 



BctuiuJa 



Buffalo 



Carpst 



Centipede 



St. Ausuatiiie 



Zoyala (Japanese 
lawn grass, Kanila 
grass, or h'ascarcne 
grass) 



Scientific nrnia 



Cynodon d r.cty lon 
(Varieties include* 
Eayshore, Bradley, 

EvCTf; 1 'id C "3 , Or , 
Texteri:, Vifflii^, 
Tiflaua, Tifj^recu 
Sunturf, and U-3) 

Buchlo^^ die tvloi •.ir‘5 
(VerietiSj include: 

Ft, Colling, Hsye, 
NcbrasV.a, and V/cod:^.3rd) 



A^goaopiv? afflnls 



Fr enoeb loa oph 1 ur oi des 



Stenotophrun secu!‘d nt v n 



Z^XS^a ,n trclla 
(Vforieties tncludo: 
Keyer, Er^erald, Fi'^wii, 
and Rwglavn) 



General characteristics 

Spreads by stolons, gives 
a soft, demise, lo*j, dark 
green appearance, intolerant 
to shade, attractive quick 
gro'jing ia*.ni grass vlian 
properly car -id for. 



Strlngly leaved, loose, 
thin, grayish, green turf, 
prciduces by stolons, 
separate rale and fcr^alc • 
plants, used in areas 
vith low rainfall, 

Coaroe leaved, loose 
creeping effect, difficult 
to novT due to frequent 
scedhcvda, adapted to 
add, candy, boggy soils, 
unsuitable for ether species. 

Trailing stolons, blunt 
leaves folded in a bud, 
excellent £m* peer soils 
with tiiniir.uin sr;-:inteoance. 

Too coarse for a fine Ir.'.jn^'^i 
suffers frem chinch bugs 
and diccases, endures sun 
or shade and sc:.as salt 
spray, no coed available 
but a very cheap sod fcjr 
Florida and the Gulf coast. 

Produces a tight, very 
resilient turf, rugged, 
slcr# growing, adapted to 
full sur. or partial shade, 
off-color during cold 
weather, one of the best 
lawn grasses, very slow 
growing, low raintenance 
requireracat. 



^ • Tin final S3l.rctlo?t of a rrgr .3 choul d be baaed on vhnt fa c tors ? 

a, CliT.’aticnlly suited to the cvci Kho,rc it Is to be grcrt-TD 

b, Ar:iount of care the grass is to receive 

c, Type of use the ltr,;A is to receive 

d, tour.t of r.oney available, although the highest priced laim 
is probably clteaper in the Icag run, 

c. Special purposes for \;hica the l:i’;ra \d.ll be used such as 
tennis or golf putting 

f. Type of soil 

Hot? can the seed be ple.ntrcU 

a. Plant by hand by ailon^ing it to sift lightly through the 
fingers during a flick of tho hand or usa of a shaker-top 
box. Balk ray be added by r..lng with an equal a:;ouat of 
ccrn.iCal, vcrniculito, pulverised organic rater ials, dry 
soil, sand, or fertiliser, 

b, \JIiii*li7ind or cyclone type seeder 

(1) The opervitor should alloy sufficient overlap to feather 
into the adjacent str ip. 

(2) Sou Cne-half the seed in one direction and the other 
half at right angles to t!ic first to avoid skipped spots, 

X c. Koppar sprorler^ 

(1) Vary prccins 

(2) Can be adjusted to light seeding rates 

(3) Advisable to scu in t\:o halves In opposite directions 

d. Pelt- like i?3ts 

. (1) Contain an even distribution of seeds 

(2) Socis are irpreguated ^rith fertilizers and stlt;u1ants 

(3) Kot too effective due to lat disintegration, lifting 
by veeds underneath, tearivg, blowing, and scattering 
by hire '. 0 

^ • VIhat sesdi n n; rata should ba u : ad? 

a. For a fine lavn in sunny cross using Kentucky bluegrass, 
Mericn, Delta, Pa'rk, Arberctuin, or I’evport alcne or In 
combination sow tvo pounds per 1,000 square feet, 

b. Shady areas 

(1) Che:rings or creeping red fescue 75 percent and rough- 
stalked bluegrass 25 percent, 

(2) Sow threa pounds perr 1,000 square feet, 

c. Rough tetaporary lawn 

Ryegrass or redtop, alone or together--two pounds per 1,000 
square feet, 

d. Sandy sails 

(1) Cha^Tlngs or creeping red fescue 75 percent, Kentucky 
bluograss, Kcrion, Delta, Park, Arboretum, or lIc;:port 
25 percent, 

(2) So ;-7 three pounds per 1,000 square feet, 

10 , liW r.hould the ss od be cover ,;.!? 

a. Cover seed lightly by hcz.i r^iking or by dragging vith a 
brush or a section of ch.iin-Ur.k fence. 




B-12 



b. Cover larse scada 1/4-3/8 inchca dec? and snail seeds 
1/8-1/4 inches deep. 

c. Fim the seeded area by rolllns v?ith a light roller or 
cultlpacker, 

shonld be riv^n t he c,r^^^ g f r cn g<^gdiny ; to 

a. llulch slcpca uith str^tr cr burlap *t»c prevent erosion,*" 

b. V:ater liglitly 'nith a fina spray tyice a day to a depth 
of one inch, A light spray rxiil prevent xyashitig seed 
into loy pockets, 

c. After sc-.'.d geminatca gradually increase the araoaut of 
x;ator and decrease the frequency, 

12, Wlic n el.CMld ucf? grass be roned? 

a. llo.j x hen tliC nc ? soading La5 grerja about an inch taller 

than its cuui:o*::ary height, 

(1) Kentucky bluegrass, tlirce inches 

(2) Bornuda or Zoysia, t\.o inches 

b. Koy Only v;hen seedbed ta dry enough to prevent tearing, 

c. Be sura iii-yer is cherp, 

d. Once mawing has begun it should be repeated as soon os onc- 
^ half to cne inch of uev grCwth has occurred, 

B. Sodding lavnis 

h1iat are the adva ntages of ucii''g ncl? 

e. It provides a ^tTlck turf! 

b. It is a rather eefe vay to protect steep slopes, 

c. It Is easy to learn h^v? to sed, 

d. Sodding can be dons ahioct anytlne of the year, 

e. It is especially adapted to spots subject to frequert use, 

^ • l^at ere the diGcd ve nte geo o f us lr g sod ? 

a, Sodoing is usually the ciost expenoive method of establishing 
a lavm. 

b. In certain areas , it nay be difficult to obtain good sod, 

tine of year is best for scvMi ng a laxm ? 

a. Sodding can be done alr.ost aaytluu, 

b. Late spring or early fall is usually preferred, 

Un3c«r x;he . t ccnditions 1 b cfd dlnn considered desirable or 
justified ? ^ 

a. Khen placed along cldeyallic or roads as a border, 

b. l/Iien placed along the fouiidatioa of a house to prevent 
colling due to splashing, 

c. To obtain a culck cover in hitavlly traveled paths, 

d. To patch places where erosion hes started, 

5« causer, grcis to bc:::~‘e ur:cvca so that siioothir.t> and 

h av:^ t o be doa-^ before ge d is applied ? 

a. Footprints ar.d tr ’cking by i-.^plei-Cuts 

b. Burre-yivg by anirnls 

c. Erosion end dcpositlcn of soil. 
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V^ V’^t V.lricls of sod are often s<^lectecl ? 

a. BlU3£T2i3 

b, Fcscuci 

c. Bents^ass 

d, Barnuda gross 



7 . 



8 . 



c^.n be f. or cuttln ? ^ a td nod ? 

a. Hnlf-£'.o:*n typo tu.' ' edger 

b. Sevoral V.lr.ds o,C r.ochonical ciittcrs that are on tha L;a::ket 

c. Simple l'rxi'!-oc can be used. 



_Vh: ;. t is t r. a re ccvr.rndcA ov ocrdi.^ £ 03 ; fcrli riln?; god ? 
a. Cut tbo sod a. foot square by tvro inibco tnlck. Keep the 
edges straight and parallel. 



b. Place the foot-scuaro efHl x/itli the sod side do;m in a 
guago bo:; and trir.i to a thiclinoss of an Inch or an Inch 
and one-hilf ’aith a sod. triraer or cutter, 

c, Vri^en using sO'd-cuttlng i.rxhinos \hlch cut standard xjidths 
at a set depth, no trir/ilng is necessary. 



9 . 



10 . 



V?hy r»»s t s^i that is to bo hnll for a dny or t\;o be ccolcd cut 
and kept cool ? 

a, l"o prevent yello’rins 

b. To prevent vacksning during ctcrage 



Hoy should s<?d g t rim bo. handled duvln t lendin g on g true!: e nd 



durln?. tr.irc^ocrtatiOA ? 

a. Roll up the individual strips vith the sod cldc in. 

b. Load in ro.:'3 on the true!;. 



soil b ed pr eparation Is reccn ; '=r.3od ? 

a. Grade end l?.vol the coil bed, 

b. Tha soil bed should be prepared and eaply fertilised before- 
hand as with any seedbed, 

c. The coil bed should be firn with the surface disturbed to 
a depth not c:<ccc3irg a quarter of an inch. 



• Eqw shou ld sod be laid ? 

a. liT tha strips of sed are rollad, unroll, place in position, 
and nestle one against the other. Place the strips in a 
staggered position, 

b. Pirn into place a’ad top dress with weed-free soil to fill 
In the low spots and edges, 

c. Roll to firm the sod into the soil and to r.eoh the strips 
tightly against one another. 



• , 1s it f.dvlsV ol e to v ^tar sed a fter it is laid ? 

a, Watcir it av.d the underlying soil bed thoroughly to a depth 
of four to six inches, 

b, TcV-'ip llglitly or roll vLtli a reclltcn weight roller. 



14 . 



Vo'?.?: T?ra cautl/v ?i mt ba tch^n in . 
boon nlccc.l i 

a. Too h ::a’/y a roller I'.r.y ctu.'e the 
creep ah:?.d of t!;e roller, 
the s:-l s:rip3. 



rollin g sod th.it his 
piec‘;S of sod to 3t 



^U 3 t 



retch or 
between 
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b. Too heavy a roller vlll harden the surface of the soil bed 
and tiahs it difficult for the roots to penetrate. 



16 





VJater th: 




sod is £.^ 


b. 


After cs: 


!!aw Quickly p 



a. In t'cro x:ao’:a or a littla lender. 

b. Uithiii a fr.v v/aoV.-j it be securely rooted to the coil bed. 



• Sh ot' Id soil ba betwe en the or otrins of sod an d 

seed be on t *ur- e nr^r o~7 St r J 

a, llo, a ch.ic''.crboar<i effeat is lihely ro result fro^i the nrw 
sae.dlir’3^:, 

b, Thera ur.y be a ciffcrcnce in the color and texture of the 
sod and the ncr cecdlin.'ja, 

C, Italiitainins the o":t.:ibliuhc»i liTra 

1 • vr>;-.^ t najor f^ortili cer be added r c; ^ularly to turf ? 

a, Kitroseu, ai:d potiiasiun 

b. Any lainot* elc.^:.ntB that arc deficient in a given area 

2* If 7-7-7 C'r>\v :;.r:3 oa a eac h of f ectili cer, vha t doe-3 this r een? 

a. This iT;.?:;ts the fertilizer Is in a l-l-l ratio, or 1 part 
nitrogen, 1 part phosphoric acid, and 1 part potash, 

b. Similarly, a 4-S-4 fortili.ier lus a 1-2-1 ratio of 1 part 
nitrogen, 2 parts of phosphoric acid, and 1 part potash, 

^ fer til iser forrvtla sh ould be used on turf? 

The analysis used will depend on the character of the turf, 

the intensity of Ksnigcnent, soil fertility level, 

^ • y ^^t r xe t he f vac ti 0- ^.3 of li ne ? 

a. It iiiprov’cs the physical ccadi-tion of heavy soilc by pronot- 
1ns granulation, 

b. It causes flyrall coil particles to fern aggresstes of larger 
particles T.hich help increase the air and t^oicture supply 
of soil, 

c. It causes soils to be ir.ore loaiiy in character and Increases 
the availability of plant nutrients, 

V^.^t _are the li-.?. reaui rct .enta of ^•r.^sses? 

a, Crenaes vary wide.ly in their line requir events, 

b, The bluegrassas are very sensitive to acidity aixl uahe their 
best gro-.rth at a pH reaction above 6,0, 

c, The fescues and bents grer.; over a wide reaction range and 
have a tnuch lower liras require neat, 

d, Bemuda grass produces tlie best turf where lire is used on 
icodcratoly to strongly acid soils, 

e, Zoysia grassas gro".? ovoc a tddc reaction and respond culp* 
when soils arc extrerely acid. 
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6. Wiat is tlia TAiaJ tir.3 and frequency of lltia application? 

a. 



i‘ne rate 



or application cU'pcr.ds on tiia acidity of the noil 
end the needs of the grass as to pll level. Ordinarily one 
ton or leas la applied per acre. 

b. . The beat ti’a;e to apply line io in late fall, winter, and 

early spring. 

c. Tiie rate for hydrated lir:e should be under 1,000 pounds per 
aero, or 20 to 25 pounds per 1,000 square feet. It should 
not be applied folloijing th.e use of a-nr.onia fertilisers. 

d. Frequent applications should be r,;::dc on ccld-typa soils. 



7 • Fo** nu ch fortiH c^.r should bn anplind to bcr .t^;r n99 ? 

a. T»;o to tbi'oe pounds each of pot^icsiura and potash per 1,000 
square feet should be applied annually during the period 
of active turf grOi^th. 

b. Nitrogan should be applied at the rate of tv70 to six pounds 
per acre during the grcwJnig season. 



8 . 



At v h/U:;^ iyt03 5::^iO uld b e appl ied t o Zoy sia 

a. Apply Clio to one and cnc-'Iialf pourds of nitrogen per 1,000 
squnre feet every six veeka during the groidng season. 

b. T'vv’O to three pounds of potassiwa and potash should be 
applied per 1,000 square feet annually. 



9. 



Eow nuch fertili'-icr should bn r.nplicd to fescue and bluer:ras3? 



a. Add one and one-half pounds of nitrogen in the spring and 
again in the fall. Also, add two and one-half to three 
pounds of nitrogen In the surnsr. 

b. Add two to three pounds each of phosphorus and potash during 
the growing season. 



10. Hoy r.uch fertl l lgcr s hould be applied to beriimda f»rc3S ? 

a. Add cna to one and cna-half pounds of nitrogen per 1,000 
square feet every three to four weeks during the growing 
season. 

b. Add tiTO to thre'' pounds of potass lura and phosphorus per year. 



11 • V^b.at types of irri f. aticn can bo used on turf ? 

a. Sprinkler type irrigation 

b. Surface flooding 

c. Subsurface irrigation 

12 • hliat are the e:;scntinl f eatures of sprinkler irrigation ? 

a. An adequ?ia water supply 

b. A suitable noano of providing pressure 

c. Water transnissiori lines of adequate capacity 

d. Efficient cqulpsicnt for distribution 

1 ^ » At vh at rate r hould wa t or be ar^plled ? 

Apply water at a rate vhich will be absorbed by the soli. 



14. 



V.crj t^uch v.^tcr ph.ould ba appl iod? 

Enough vstcr should be applied to r.oiste.n the soil to a 
of ?i:< 1 riches. 



lepin 
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15, Hoy often chould vpter be applied? 

a. During hot wcathor noicturo will be lost at the rate of 
one-half to one Inch every two to four days, 

b. The water holding capacity of the soil, type of soil and 
its phyjical condition plus the weather will determine to 
a great degree the frequonay of wateririg. 

c. A good rule of thuub Is to soak grass to a depth of six 
inches at least once per v;eek, 

16 • When Is thq be. st tl^s to w ate r duri n g the d ay? 

a, V/lien tenperatures are high, the best g'7me to water Is at 
night or In tlie early morning, 

b, VJater applied correctly during the day will not Injure the 
turf. 

^ ^ • How can winter drying of the be prevent e d? 

a. hate fall applications of water should be made. 

b. This will keep the turf in good condition during the 
winter dormant period, 

should f'. ress ba watc?red to a dspth of six inches? 

a. This is done to promote a good vigorous root system to help 
co:.;bat dry periods, 

b. Shallow watering will encourage challow root penetration, 
thus najdng the lavm susceptible to drought. 

• hliat are the correct mowing heights for cool season and wf.ra 

seas on »rassos ? 

a. Bermuda and zoysia grass should be cut to a height between 
three- fourths and one inch, 

b, Bluegrass and fescue should be cut to a height of one and 
one-half inches in the spring and fall and two and one-half 
to three inches in height during the sur.u.ier months. 

How much !P:r ass s hould be rcrovai at each movTlng ? 

a. Hot more than one-fourth inch per mowing, 

b, greater than one-fourth inch is removed, the grass 
- my be shocked and a clipping disposal problem will be 

created, 

^ ^ • hliy should cllT?in^,G be ro^oved from laves ? 

a. Clippings will choke grass and may cause thinner strands 
to form. 

b. They also form a mat that is more difficult for water to 
penetrate. 

• What are the tw’O types of la’n\ v;nsds ? 

a. Grass- type weeds 

b, Broadleaf weeds 



23, Vhat are sec^e poor m5ir.tep?>-ce nr-^ctice-'j which prc*~.ote \; 2 ?d 
grewth? 

a. Using grass seed high in w?e<l seed content 
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b. Poor wcfcerins practices 

c. Poor fertilisation pr&cticcs 

d. I"i’propor luaylng 

G. Allowing tViin stands cf grass to remain \ 

24. How can lc^r.\ x/c-eds be controlled? 

m ^ i n ■! n ■ ■ i ■■ ra i r i a ii» r 

a. Appropriate vratcring 

b. Using good seed 

c. Regular* nc,;ing to the correct length 

d. Maintaining the proper soil pH 

c. Fertilising duri ng the grox.lng season 

f. Using h.:rbicidcs 

g. Controlling diseases mid ins acts 

h. Maintaining thick ctr.ndr of grass 

2 5 . \^at are oc.nn of the weeds v‘iich r be found In lawns? 

a. Dandelion 

b. Buckhorn 

c. Yellow rocl'ct 

d. Chickvood | 

e. Clover 

f. Purslane 

g. Spurge 

h. CrabgraSv*: 

1. Gooo egress 

j. Wild garlic 

k. Plaptain 

l. Heal-all 

m. Thistle 

n. Black medic 

o. Ground ivy 

p. Oxalis 

q. Coarse fescue 

r. Kno tweed 
t. Foxtail 

t. Shepherd's purse 

What are the types of chentcal x;ef.d controls. ? 

a. Soil sterilants 

b. Post emergent chemicals 

c. Preenergent chemicals 

27. How do insects dcrie r.o I mms ? 

a. By feeding on foliage or roots 

b. By living under the surface so as to interfere with turf 
qualities. 



28 . What r.re the tr iree grouDS of insects th a t directly danap.e turf ? 
a. Those tk-t. attack the roct£>, such as grubs of the Japanese 
beetle, June beetle, and ranny other soil irhebiting insects. 
Those that feed upon the fcliago, like sod vcbvorms, army 
worms , and cutworps. 

The sucking insects that suck plar-t juices fren the leives 
and stenj. vlhlr.ch bugs are the mcjt seriecs. 



b. 



c. 



o 

ERIC 
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U'lnt precars lono Id or uj t. " Vo vh c n u!:lnr^ poisoaciua chf.oic als? 

a. Label all contain:;rs ciociriy, 

b. Keep at;.-;.y frci.i children c’.r*d peCs, 

c. Follo';; r.aaafacturer’s label directions and observe listed 



precauticna, 

d. Avoid inhaling end skin contact. 

e. Keep Out of eyes. 



f. M.\sh t 

g. Clean 

h. Do not 
anlr.al 

i. Keep c 
washed 

VJhai: arc: s 
a. June b 



bore '.:;_;hly v;ith soap end v?ater after use, 
cpr.:y and dusting; c-'^uiprent after use, 
apply when drift r.;Lp,ht cause Injury to people or 



rJlv.ren aiid pets off turf until the mitorinl has been 
iliorouAtily. 



o.!: the r.i jor i nject s av\d r e sts that affect t urf? 



■ 1 . „ 
^ ^ ^ ^ 



b. Aenual ehiLe grub 

c. Leaf honptrs 

d. Cutn’‘^rct.3 

e. Hole cricl'.cts 



f. Fruit fly 

g. Ground pojrl 

h. l!olss 

I. K5.ee 

J. Arnr.dilloa 

k. Japanese Lcetlo 

l. Chinch bu^-s 

m. Sod wobwon-.3 

n. Arny vors s 

o. Ants 

p. Scales 

q. Hc*.:atodes 

r. Gophers 
fi. Skunks 



t. Ground squirrels 



yhat is t he ci uso of r.ost of the cari ou s diseases in latms ? 
Fungi causes n-5st la;7a diseases. 



l^ ta t condit 5.c n.» protrotc fungus infections ? 

a. Wet, huriifl v/eathcr 

b. Too frequoat watering during dry vas.ther 

c. Proper to-npcraturcs 

d. Darip clippings 

a. Restricted air r.:o v'e.aent 
f. Pure stan'h: of grass 




inn c c ’Ou f u.n ';us dl ^‘ , C : ?.sus? 
Kalting-sut (rae'e-out, d/inj-c-ut) 

Ercvii patcl:, rhizoctoria dise.nss 
Dollar spot, sr.all bro-„'n p .tch 
Fusarlal pc.tch ar.d snew i.cld cr scab 



Rust 

Povievy »;ilclew 



I 



g. Fairy rina 

h. Darcplnj-off, seed rot 
D. Rcnovatii'3 law.s 

!• Vhat la r.'=^an t by tho vord " r& novnfcloiV*? 

a. Dlctlor’vry r.eaning— to rfcnew^ make over, or repair 

b. Pertaining to laT.na 

(1) Upsra^itig existing Is'vn arena 

(2) T'i'catront needed to liiprove l&‘ms ^/hlch have deteri- 
orated to the point vhcra nona?.l mylntenance procedures 
cannot keep them in good condition. 

2 • yhat Cci us a s so il coTip act lon and \/hat can V7e do a bout It? 

a. Causa— constant traffic, sonatiros regular use of heavy 
movTcr (most eovere on heavier colls and vhen traffic has 
occurred vhen soil vras vet), 

b. Provanti-on- -build paved walks and patios \d^cre traffic Is 
hoavloetj use fescue on the play area hccaufsc It s tends up 
under heavy wear. 

c. Correction- -spiking, spading up and seeding, and power 
aerlflers. 

d. Result--pernits easier access of air, water and nutrients 
Into the coll, 

3. VJhat enusas poor draln^v'-.c anl hrv; can v^. correct it? 

a. Cause— lew spots, considerable aaount of traffic and Inade- 
quate preparation before planting. 

b. Correction of poor dralnisa--a3Tlfication and reseeding, 
filling in low spots, better preparation before planting. 

4. What causes heavy matting or thatch In turf and how can It be 
corrected? 

a. Cause— grass Is not mowed often enough; when grass bcccr.es 
too high the stalks bond over and combins vzlth the clippings 
to form a m;^t at the soil surface. 

b. Correction— heavy hand raklr.g or us a of pov;er vcrl-cuttcr 
to lift up the thatch and aerate the turf, Rxcess grass 
can be revnoved with a latn sweeper, (Rorrovlng the clippings 
while no'vrf.rig will aid In preventing thatch.) 

5. V?hnt are tha different pests of turf and how can they be controlled ? 

a. Typos of weeds and their control 

(1) Broed leaf weeds— plantain, knotweed, creeping charlle, 
and clovers 

<2) Marrsnj leaf or grasa wsjJa—crabgrass, quack grass 

(3) *JS3 prsenergonce and post oner gene e spray, 

b. Types of insects and their con'.rol 

(1) Kinds of insects: vhito grubs, ants, v;asps, chiggsrc, 

sed webworms, and cartfi:.'oi*ns.. All of these pests can 
be killed with chlordnno, dieldrln, aldrln, hcpt^ichlor, 
sevin or diaslnon, 

(2) For detailed inforr.ation on Insects and their control, 
refer to section entitled ’’Key to Lav-n Disorders,” 



o 
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c. Moles end r:.ole control 

(1) Cause— nufjcrous insects and earthvorxns present in the 
soil. 

(2) Pre/ 2 iit ion— traps (best irrccedlatc control). 

d. Types of disear.es and their control 

(1) Kir.dc of ccrr.on diseases: rust, various leaf and stem 

spots, povdery milde’;/, sliiine molds and toadstools. 

(2) For dc-tailed Inforr.nirion oa prevention and cure of 
diseases refer to section entitled “Key to Lawn Dis- 
orders. " 



6 • What ore so' 3 pr oper ra:*.nten.:»v:-5 practice s ured in v/aterins , 
fert iliri: mJ. LiOv/iii.v. turf or. rc'^. j>vateri areas? 

a. Watering 

(1) If on new renovated area with new seed, water itmediately 
aft:.r seed is rolled. Use only enough water to moisten 
the. upper inch of toil. 

(2) W!icn soil is dry after seeding, water once a day until 
two ’',:eekc« after the seed gcrjiiinates , then water less 
often, but use nori water each time. 

b. Fcrtilicir.g 

(1) Apply 10 to 20 pounds of 10-6-4 fertilizer to each 1,000 
square feet. 

(2) A soil test ^/ill tell you hov? much lima to apply. 

c. Howling— t ow the latm v?her. the old grass reaches a height of 
two and one-half inches regiurdless of height of the new 
grass. 

^ are soi.n varieties which en n ba us^^d in the Midwest an d 
varieties ;.h: -c h can be used in r»h: .dy a reas ? 
a. Ccol saasc .1 grasses that are groiai in the Hldwcct 
(1) Kentucky Bluegr asses (?oa Pratensis) 



(s) 


Common (C^..i 


I'.posite 


(b) 


Itarion (25 


per con 


(c) 


Park (dark 


green. 


(0 


Delta 




(c) 


Kewport 




(f) 


Arboretum 





( 2 ) 



Fescues (festuca) 

Red fescues (festuca P.ubra) good for shade, sand and 
drought areas. 

1. Chewing rescue— his buiichgr ss 

2. Penolatm 

3. Creeping red fescue 
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Annual 
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Perennial 
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PLAirr PROPAGATIOn 



A Source Unit for Vocational Teachers 



VJhsn and how to use this un it 

This unit on plant propagation includes four problem areas. All 
of these problem areas should be taught in the introductory or beginning 
course of an orna^icntal horticulture progrcia. How far a teacliar takes his 
class in the study of plant propagation vjill depend on the students* back- 
grounds, abilities, and occupational goals. Students should have a back- 
ground in botany, biologj', or general science before studying this unit. 
Since some of the m.atevinl covered in this unit is co'^:aonly included in 
biology courses, the teacher should correlate his teaching with that of 
other science teachers. In a vocational program, the applied aspects of 
propagation are of primary concern to students. 

This unit can bo taught any montn of tha year in schools where 
propagating facilities arc available. Tha preferred time for teaching the 
unit is during ths season ihen students can perform propagating practices 
in the field. Of course, many of the propagation exorcises can be perforiasd 
in a greenhouse during the winter months. 

Problem area outline 

A. Studying plant growth and developiTient (plant processes) 

1. Photosynthesis 

2. Assinilation ^ 

3. Respiration 

A. Transpiration 

5. Translocation 

6. Digestion 

B. Propagating plants asexually 

1. Clone propagation 

2. Propagation by cuttings 

a. Root cuttings 

b. Steu cuttings 

c. Leaf or leaf bud cuttings 

3. Layer age 

A, Propagation of bulbs and related forms (modified stems) 

5. Grafting and budding 

C. Propagating plants sexually 

1. Definition of saxual reproduction 

2. Parts of the flower and their functions 

3. Types of flov7crs 

A. Pollination and fertilization 

5. Definition of terms 









D. Selecting end using plant grcn^th and substances 

1. Types of growth substances 

a. Hormones 

b. Regulators 

c. Auxins 

2. General uses of gro-wth substances 

3. Using root hormones 

4. Using gibbcrellic acid 

5. Using fruit-setting caspounds 

6. Using growth retardants 

7. Using weed controls 

Learning outcomes 

In developing teaching plans for these problem areas, teachers 
should Include the content cud provide the learning experience which con- 
tribute to the follo^dlng learning outcomes: 

1. To develop an understanding of ho\; a plant grows, 

2. To develop the ability to relate the principles of plant 
gro*.<rt:h to the solution of everyday problems in plant production. 

3. To develop an uiid erst ending of the influence of environmental 
factors on plant groi/th. 

4. To develop the ability of students to propagate plants by 
various methods. 

5. To develop the ability to select and apply plant grovTth regula- 
tors. 



Suggestions for Retting strrtcd 

1. Show the students healthy specimens of chrysanthemums or 
geraniums which have been grc\<m in controlled environments. 

2. Take a field trip to a greenhouse to find out how envlrcnmental 
conditions affect plant groifth. 

3. Discuss the importance of asexual propagation in relation to 
the survival of certain plants in the plant kingdom, 

4. Ask class hc?w certain plants reproduce. Use examples of plants 
which may be propagated by each of the methods which are included 
in this unit. 

5. Prepare a display of plant gror.Tth substances, 

6. Display gcraniuii:3 or other plants which have and have not been 
treated with growth substances. 

7. Conduct a discussion to see what students know about plant 
processes, propagation, and growth substances. 

8. Visit a nursery and show class hew plants are propagated. 

9. Involve class in simple propagation exercises early in the 
teaching of this unit. 

Student references 
A, Books 

1, Laurie, Alex and Ries, Victor H, , Floriculture Funda^-er.tals 
and Practices . McGraw-Blll Book Cesmoany, Inc,, New York, New 
York, 525 pp., 1950. 
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2. Mahlstftdc, Jc’.m P. and llaber, Ernest S. , Pleat Propap;atlon , 

John Wiley and Sons, Inc., London, A13 pp, , 1S65. 

B. Per.phleta 

1. Butler, J. D. and Gartner, J. B. Plant Re«»ulators t Th^tr Use 
As a Hobby . Circular 836, University of Illinois, College of 
Agriculture, Cooperative Extension Service, April lSr>4, 

Teschinr; aids, enuip^^ant end icaterlals 
A* Teaching aids 

1. FilriS 

Hultlccllulfr Plantg-Rer:ul?'tioa of Plant Grov?th » Biological 
Scieixce Series, 27 ninutoo color. 

Growth of Plo^Tgrs , Audio-Visual Aids Service, Division of 
University Extension, University of Illinois, Urbana, 
Illinois, 9 ni’nuCoa, color. 

Growth of S ^ods, Audio-Visual Aids Service, Division of 
University "Extension, University of Illinois, Urbena, 
Illinois, 14 Binutes, 

Phot csv~g the? in , Audio-Visual Aids Service, Division of 
University of Illinois, Urbana, Illinois, 15 minutes, black 
and \7hltc, 

®» Photosynthesis and Ussplration Cycle , Audio-Visual Alda 
Service, Division of Univarsity Extension, University of 
Illinois, Urbana, Illinois, 

Ihilticellulnr P lent a - Role of tha Green Plant . Audio- 
Visual Aids Sci'Tdce, Division of University Extension, 
University of Illinois, Urbana, Illinois, 

2. Filmstrips 

Gr<»' 7 th ar.d Reproduction , UASCO, Fort Atkinson, Wisconsl.n 

3. 8 cna film loops 

Reg u lation of Plant Devolop-r:ent , UASCO, Fort Atkinson, 
Wisconsin 

Flowers and Trees-Bud to Blossom , KASCO, Fort Atkinson, 
Wisconsin 

B, Equipment 

1. Cllmatarica or other plant-growing facility 

2. Tweezers 

3. Snail sharp pointed scissors 
A, Magnifying glass (10-15 power) 

5, Ccnel hair brush 

6, Sxsall containers or nails 

7, Rubber bands or soft wire 

8, Paper or collopliane bags 

9, Flower model and charts 

10, Flannelgrams shovdng plant processes such as: 

a. Photosynthesis 

b. Respiration 
e. Trancplration 
d. Translocation 

C. Materials 

1. Gro'^jth retardants 

a. B-9 

b. Cycocel 

c. Thospaon 

2. Rooting hereon 5S 
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Laboratory cxcrclsas and sno.clal activlttciS 

A. Use the follovln^i laboratory exercises: 

1. 0vcr2ro';rth induced by application of chemicals 

2. Air layering 

3. Softwood cuttings 

.4. Simple layering 

5. Bud and cleft grafting 

6. Ceriainating seeds 

7. Effect of oxygen deficiency and excess oxygen on gcrralnatlon 
of seeds 

B. Force a potted chrysanthenivea into bloom at a definite tine by 

controlling cnvlron'zcntal factors. 

C. Force a poinssttia into bloom at a definite tine by controlling 

envtronnantal factors, 

D. Demonstrations 

1. Potting and bedding rooted cuttings 

2. Graftii\g techniques 

3. Buddii^g netheds 

4. Scooping, scoring, and coring of hyacinth bulbs 

5. Pinchir;g vwmis 

6. Preparing media for nex; cuttings 

£• Using glbbcrellic acid: 

1. Treat geranium blosscais with gibberellic acid before they open 
and when the color is just beginning to show. Observe differences 
in sise and color betuaen treated and untreated plants. 

2. Treat tomato plants at weekly intervals from the five- leaf stage 
until they blocn. Notice the differences between treated and 
untreated plants. 

3. Use plant experiments \>7ith gibherellic acid to show its capability 
of manipulating the physiological responses in plants. 

4. Use seed experinsnts with gibberellic acid to observe the effects 
of seeds treated with different coi^centratlons, 

F. Using frult^setting compcunds: 

1. Tonatoes respond well to trcati-ient with fruit-setting ccipounds. 
Grow tomatoes Indoors or make a few especially early indoor 
plantings for later transplanting. Leave a fev; plants untreated 
so the effectiveness of treatnent can be evaluated. 

2. Emasculation of the flower miy be useful in determining \dicthcr 
fruit set was due to natural pollination or to the fruit-setting 
compound. 

3. The blo3SCi2S of blackberries, strawberries, squash, and other 
plants can be treated and the fruit chocked for earlincss of 
developvaent, size, and presence of seeds. 

C. Using groxjth retardants: 

1, Retardants are rather easy to use. Many experiments are possible, 
working with different plants, application rates, and chemicals. 

2. Pots of tall varieties of petunias or zinnias could be drenched 
or sprayed with different amounts of a retardant. Generally it 
is best to add the ch«:?:iical after tha plant is well established, 
rather than at the time of seeding or at the seedling stage. 
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H. Weed controls: 

1. Apply 2,40 as reccnsiendcd to a la;m infested with broadlcaf 
vends such as dandelions and plantains. You nay have a control 
plot or adjoinlns l^vn area untreated to observe the differences 
bctv:een treated and untreated areas. 

2. Other experiinants nay be conducted to note changes in structure 

or grovjth caused by 2,40. A few seedling tor^atoes nay be treated 
with different amounts of 2,40 and growth modifications noted. 

Very low concentrations of 2,4-D night be tried on bean plants 
to SCO if plant size is increased. 

!• Propagate and gro;; plants for use in the school office, library or cafeteria 
as roeans of creating interest in ornaricntal horticulture. 
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StnJ.v oo-3Stlonfl and an<;^*ars 

A. Studying plant grcr.;th and dcvclopr.cnt (Plant procesacs) 

1, Vhat plant proce jnon are Involved In plant y.roviyth mid dovolop;:ent ? 

a. I’hotoayptiiecia 

b. Assimilation 

c. Rcaplri-tion 

d. Tranapiration 

e. Translocation 

f. Digasticn 

g. Reproduction 



2 • is photc^ivnthcnl ;:;? 

PhcTtosyi-.tiicjis is the process by wMch green leaves of plants, 
in the presence and ^rlth the aid of sunli^it, r.anufacturc cug:a*3 
and starches (food %vhich makes plant grovrth possible) from the 
carbon clio.s5.do absorbed frcia the air and water and raw food 
materials taken in by tha roots from the soil. 



6CO2 + 12 H2O 3iinl?,*‘ ;h t 

chlorophyll 



^ 6 % 2 ^ 6 ‘*‘ ^^2 **■ ^^ 2 ® 



Carbon 

Dioxide 



+ Water 



Glucose 

Sugar 



+ Oxygan + VJater 



What rain factors are involv.^^3 in the prcccns of photo ^ynth^^a ls? 

a. Light 

b. Tempera turo 



Why is l jf ^-:ht essen ti al for p hcto?v nthor: ls? 

a. Light, in the presence of chlorophyll. Is the vital energy 
source of photosynthesis. 

b. If plants are subjected to dj,m light or darkness, they 
cannot manufacture sugar and starches*. The plants will 
develop long weak stems, lose their green color and eventually 

die. 



5. What other f a ctors of plant dcvelcroment are affected by li'^ht ? 

a. Gemination 

b. Tuber and bulb formation 

c. Plowcring 

d. Sex expression 

e. Direction of growth 

How Is l i> ;ht r^^ g ured for plan ts? 

a. Light is meacured with a light meter in candle foot power. 

b. Readings arc taken at the top of ths growing plant. 

7 • Why docs e:sposv.re to,_l nt_o^ *> - sv.r.llr>ht hinder phQto syn thssis? 
a. Light iutonsity cn sui.v.er day^j may be in excess of 10,000 
foot candles and ths plant beir3 grc*..*n may require only 
5,000 foot candles. PhotC'3yiith.:sis of this plant may stop 
at this excassive light Intenrlty. 
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b. P lent 8 iiuy be gro\<m ns vail or better if placed in shade 
during the time of high light intensity. 

What effects do lon^, periods of clondy vaather have on plants? 

a. Light intensity is reduced belo:-; the naximuia amount of foot 
candles of light to carry on mxirjL»-ra photosynthesis in the 
plant growth. 

b. Temperature has to be changed somehow as light intensity 
changes . 

c. Chlorophyll does not develop which reduces photosynthesis 
and plant growth. 

d. Plants may bend towai'ds the source of light caused by enlarge- 
ments of colls on the shady side of the plant. 

e. If the light is not at the required foot catidlcs for several 
days at a tine, the total day length is shorter than is 
required. Food production is seriously reduced. Adverse 
effects on quality and quantity of flowers and groirtrh nay 
be the result. 

9. What is photonorlod ? 

a. Photoperiod is the daily light period or the length of light 
available to the plant each day. 

b. Photoperiodisn is the effect of the light period on the 
development of plants. 

Of what value to the plant grower is th? knovled^re of photopcrlod ? 

a. He must know the light rcquirt:r.ents of pl^nts, 

b. lie must understand how photoperiod changes affect plant 
gro^rt:h and flowering. 

e. ChrysanthemiTns and snapdragons ere examples of plants 
can be forced into flowering by chsnglng the photopsriod. 

What plant processes doas tepneratcre influence? 

a. Respiration 

b. Part of the photosynthctic reaction 

c. Katuration and ripening 

d. Dormancy 

e. Flowering 

f. Fruit set 

12. What effect does tc^.:>perature hnve on plant growth ? 

a. Temperature influences the rate at which plant processes 
occur. 

b. Eigh temperature increases enzymatic activity and speeds up 
photosynthesis. 

What effect does the ati^osphc re h ave on plant growth? 

a. Air is cot usually considered a lieilting factor in plant 
gro'wth. 

b. Normally the air provides sufficient carbon dioxide in 
relation to available lijht. In greenhouses, where the 
natural light intenjlty is very high, the additlo-i of carbon 
dioxide to the air may be necessary for optimum prcducticn 
of certain plants. 
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Whan I s the carbon dioxldo loval gost critical In pregnhorso 
prcUucticn of plaatfl? 

Durins the winter It io posfliblo that the carbon dioxide level 
in the greenhouce may be lesrj than normal. This cay limit the 
rate of photosynthesis. 

15, How doas tha cualitv of t he ai r af fect plant growth? 

Factory gases r.nd cnolce v'hich contain partially oxidised hydro- 
carbons are detrimental to photosynthesis and to plant growth. 

16. What is a.6»‘?inllg.ticn in plant orocesa ? 

Assluilction is the process cf incorporating digeated mterial 
into the plant structure. 

Plants, like cninals, nu3t assirdlato required growth rntorlals 
within their cells, Stvirchas ray be assimilated from sugars by 

rcsovlng water 2 ll^., 06 0 C12 IL- 0.. (etarch). 

This is Just one excnplc of ar sir.! 1st ion, Tnere are many 
nutrients asslrallated in plants fer cany purposes. 

17* Why is re spiration inportant i n c plant ? 

Respiration is the process of oxid*‘.tion of sugar with the release 
of energy. In order to get enough energy to push up stores , open 
buds and leaves, or lift up links a' plant needs a source of 
energy. This source is the oxidation of sugars. Rcsplr«ition 
is the taking in of oxygen through tho leaves to carry on this 
process. It is a continuous process. 

1®* Kov 7 does tr.imsnlraticn affect c oro^7 ln!c> plant ? 

The evaporation of water frca*a leaf io called transpiration. 
Transpiration aids in cooling tho plant by creating a presouva 
to pull liquids and salts through tho plant as needed and 
prevents the accumulation of excess water within tho plant cells , 

Whet effect docs translocation have* on a ;T>roT;in? pl ant? 
Translocation of digested plant food raterieJs are triggered 
by enzyncs produced within the plant. This translocation of 
natcrials from one part of the plant to another, such eo leaf 
to stem to flc-ver to seed is essential to plant gro»;rt:h and 
dcvelcptusnt. 

Hc;f does a pls'^t carry on dlra^ti cn? 

Evei'y cell within a plant is a cctipleto unit withiai itself. The 
cells have the ability to produce the cany enzymes required for 
digestion within the cells of the plant. 

21. What effect docs envirorment have on t h a plant process of 
reproduction ? *** 

The whole process of flo^v'crlng is controlled (triggered) by the 
effect of light and tcrioerati. ' , The wrong combination of those 
envlrormantal factors may keep the plant in a vegatative state 
and not allow it to reproduce. 






B. Asexual propagation. 

1. V?hat la asex'ial plant propr-r;atiCa ? 

Asaxual plant propagation Is prar-otlng of growth with a part or 
parts of a plant which \7ill develop a plant identical to the 
parent plant. 



in^at i s tha fi'.rd ar.ental difference between asexual and sexual 
plan t propa-’^ation? 

a. Sexual procjgation is reproduced by seed. Asexual propaga- 
tion is reproduced by vegetative isethods. 



What are thn reasons for vet»et?itiv»3 propa gation? 

a. Inability of go .::2 plants to produce viable seed. 

b. Inability of seeds to prcduce plants true to type, 

c. A particular form of plant rmy be perpetuated. 

d. Production of a variety t.ay be increased. 

e. fcmnlty to pests can be developed. 

£. Habit of growth of a plant or plants can be modified. 



*«^nat group of pla nts would you definitely reco;.T.asnd to be 
pr op£‘ pat gd a s exv.a 1 ly ? 

Heterozygous plants that do not reproduce "true to seed" or to 
some characteristic of the parent plant. 



5. Hliy do h.'^ve so mrny asexual i..athods c* propagation ? i 

Many plants V7ill reproduce only by using certain parts of the i 

plant. A particular stock or part must be used for propagation. 



^ • What is a dona ? 

A cions is a group of plants derived by vegetative propagation 
from one original plant. 

^ • Why is it desirable to raintsin a true-type clone? 

So that all propagation stock from the clone block would cons 
true to the parent stock. 

What ar e the icajor types of asexual propagation? 

a. Cuttings 

(1) Root cuttings 

(2) Stem cuttings 

(3) Leaf or leaf bud cuttings 

b. Layerage 

c. Propagation of bulbs end related forms 
4. Grafting and budding 

9. What is cutta f^e? 

Cuttage is the process of propagating plants by the use of 
vegetative portions cut frci;t plants and rooting then in a 
suitable media. 



10. Wliat plant ray be us e d to t ak e root cuttin gs? 

Any plants that sucker easTly be propagated by root cuttings. 




Wh?.t are sor-.^ exariplcs of plants that mv be used to take root 
cuttlttr.8 ? 

Many ornanantal plants belons in the group that lends Itself to 
root*cuttlng propagation. Sc:ae exaaplfis include locust, phlox, 
and oriented poppy, 

^2 . Mb St fir e p o three tiain types of sten^ cuttings? 

a. Softx7ocd 

b. Seuiiiardvood 

c. Hardwood 

13. V?hat are s of rood cuttinpn? 

Softwood cuttings are r«ids from stoms of herbaceous plants 
which cay be started in a greenhouse with specific coieture 
and temperature rcquirecents. 

14, l>rnat are sc v-. e examples of softwood cutting s? 

Examples of softwood cuttings include geranium, carnation, 
chrysanthemum, petunia and coleus. 

^5. What are s^>^!ihardwood cuttin gs? 

Sesihard^.-ood cuttings are those tcihen from the current growth 
of shrubs and trees when the shoots snap clean. 

16. What are hp-rd- oed cutt5.nf»s and '/hen sho uld th ey b e tah eix? . 

■ r— Bt-f i n~i >«i Tr~n - ■ r iiw — I ii i ■— i T ~ ~ — n w >r i ■ -<r — ii »- rm~i~r ~~ a fBi ii ' ■i fnim i nr r~ ■~^r*r~fcrf ' 

Hardwood cuttings arc cade frem dommnt deciduous shrubs and 
trees during the fall and winter. Coniferous hardwood cuttings 
are those taken in the fall. 

17. What are Icnf bud cuttin? :s? 

Leaf bud cuttings are cuttings where only the bud ar.d leaf are 
taken from the plant. Usually applications of Rootone or 
Horcodln hastens rooting. 

ere leaf cuttirt::;3 ? 

Leaf cuttings are cuttings which include only ths leaf. 

19, What Is layering, ? 

Layering Is the term given to the process of bending a branch 
to the ground and covering the plant just back ot the tip 
with 3 to 6 inches of soil. 

20, What are the different types of layering? 

a. CcjTcoti layering 

b. Serpentine or compound layering 

c. Pot layering 

2 !• Why do we use laverln^ in propagation? When do we use It on 
plants ? 

a. Seme pi ants do nat propagate from any other asexual r.eans 
of propagation, 

b. V7a use It only when plants are hard to graft and can be 
propagated by layerage. 
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22 • What do va rtc if. ri by r.cdlflcd c toiT. 3 ? 

Many plants persist during rest periods by means of underground 
buds which are carried on specialized stems and are knovm as 
bulbs, corr^, rhizoiAes or tubers. Tlicse bclow^ground buds con- 
sist largely of storage tissue containing food. 

23. VJhat Is a bulb ? 

Bulbs aro short stews. They lock like disks with fleshy leaf 
scales attached to them in continuous layers around the axis. 

24. Wh=^t is a co i*E>? How does it d5.ffer from a bulb ? 

The corm is an underground sIcia with a short, fleshy, ventricle 
axis, sheathed with a covering of dried leaf bases. It differs 
from a bulb in that it Is actually a solid stem with no scaly 
leaves and no definite basal plate, Buis form on the upper 
surface and root on the base. 

25. kliat is a rhizcme ? 

A rhizcr,e is a stem that rises from a lateral bud close to the 
base of the nain stem axis and extends horizontally through the 
soil or along the surface. A rhizcjaa resembles a root. A 
rhizciie is propagated by cutting the stens having buds into 
sections and planting. 

2 ^ • V?hat is budding and how Is it UF>?d ? 

Budding is taking a bud from a slirub or tree and implanting It 
In another plant. It is used: 

a. To secure better plants by “iOans of handler and more 
vigorous roots. 

b. To obtain large numbers of plants from a given quantity of 
isatcrial. 

c. To pertiit top-working of trees. 

d. To develop new plants core quickly and cheaply. 

27* What Is grafting ? What is its pu?:pose? 

Grafting is a process of Inserting one part of a plant into 
another In such a mcinner as to cause a union between the two 
plants. It Is useful whan propagating plants that fall to 
grow properly on their own roots either because of lack of 
vigor or susceptibility to diseases or pests. Other purposes 
of grafting are: 

a. To improve tha quality of foliage and flowers 

b. To obtain certain shapes 

c. To develop specimens sooner 

d. To Instill new life into old plants 

2®. What ar e the typ es of nraftim? 

a. Splice grafting 

b. Side grafting 

c. Saddle grafting 

d. Veneer grafting 
c. Flat grafting 

f. InarcMrg 

g. Cleft traftlag 

h. Bark grafting 
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I. Whip grafting 

J. Crcwn grafting 
k. Bridge grafting 

29. What is noant by inccr/patabtlity in grafting and budding ? 
Incotipatibility in grafting and budding is vhen plants will 
not uviltc bacausa of internal factors in the scion and stock, 
but all other e::ternal factors are good. Such plants are 
not ccatpatiblc and canr.ot be successfully grafted, 

C. Sexual Propagation 

vn^-at Is t h e, cifinlficanco of the flowar to the plant ? 

The floijcr is a modified stem or leaf containing the structures 
for sexual propagation, A flower exists to produce seed, 

^ • Whiit is sexual plant promgation ? 

Sexual propagation involves the union of a male and ferule gerp 
cell. Frctn this union a seed, and ultimately a new plant, is 
produced. Sexual reproduction is a co:o30n type of reproduction 
for most plants, 

^ • Xllo3tr?^te the structure of a flovor \7ith a sketch showing and 
naroln?. each part . (See drav;ln3 included with this unit.) 

k^at are tha functions of each part of a flower ? 

a. Tha sepals and petals protect the pistils and staruens 
during the bud stage, 

b. The stariicn, which consists of the stalk and pollen sac, 
(fllameat and anther) carry the pollan grains. 

c. The pistil consists of an enlarged base (ovary) containing 
ovules, a stalk leading to the ovary (style), and the 
terminal portion of the style (stigma). The ovary, after 
fertilization, develops into tbs fruit and the ovule into 
the seed. 

d. The receptacle Is the axis of the structure that bears the 
floral organs, 

5. V?hat ar e the of flov'crs? 

Usually a plant's reproductive organs are arranged in one of 
three ways: 

a. A perfect flower contains both stamens and pistil and is 
the most cermon type of flower (tomatoes, snapdragons, and 
Irises) . 

b. Ail imperfect flot;cr contains only one type of sex organ. 

Those containing the pistil are called pistillate flowers; 
those containing stamens are called stamlnate flowers. Both 
pistillate and steninate flowers may grow on the same plant 
but in different places or on different plants (corn, begonias, 
cottorxwood, and willow). 
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c. A composite flower Is actually a cluster of small flowers 
called florets, joined tosether In what is called a flower 
head (zinnias, esters, and chrysanthemums). 

How docs heredity affect sexual prop a<* ation ? 

Plants inherit characteristics from their parents in the same 
way that animls do. The laws of heredity explain why different 
characters arc inherited by offspring of the same parents. 

What is pollination ? V/hat is fortllization ? 

a. Pollination is the transfer of pollen from anther to a 
stigma. 

b. Fertilization is the fusion of the male and female cells. 

Once fertilization has occurred, dcvclopnent of the ovule 
begins. The result is a seed. 

Wliat is cyoS3"»pollinat ion? 

Cross-pollination is the transfer of pollen from the anther of 
a flower of one plant to the stigma of a flower of another 
plant. 

V?hat is self-pollina t ion? 

Self-pollination is the transfer of pollen from the anther of 
a flower to the stig^na of the same flower or of another flov 7 sr 
on the sor.3 plant. 

10, Wliiit Is the definition of each of the followin'? terms? 

a. Anther - the part of the stamen that develops and bears 
pollen. 

b. Dominant - that character v?hich when combined with the contrast- 
ing character shows up in the nc^7 plant. 

c. Egg cells - female sex cell or ovum before fertilization. 

d. Embryo - the new plant enclosed In a seed. Its formation 
follows union of gametes (sax cells). 

e. Emasculaticn - removal of stamens or anthers to prevent self- 
pollination. 

f. Filanont - a slender stalk- like part of a stamen. It holds 
the anther. 

g. Gr.mete - either of the two cells that unite In sexual 
reproduction forming a new organism. A sex cell. Scr.atines 
called gonn cell. 

h. Hybrid - a plant that was produced by breeding together two 
different pure lines of organised, 

1. Integuments - the outer coating of an ovule. It becomes 
the seed coat. 

j. Micrcpylc - the pore or cpeniug through which the pollen 
tube eaters the embryo sack during the fertilization process. 

A small eponing in the integument. 

k. lioioals - coll division in which whole chremosemes pair; 
the nex'.bers of each pair separate end pass to daughter cells 
resulting in having the same chremosoae number, 

l. llitocis - the dlvicica cf a cell in which each chrccosci^e 
splits longitudinally; th? halves pass to daughter cells, 
each of which is identical to the criginal. 
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n. Ovary • the enlarged base of the pistil In vhlch the seed 
develops. It ripens to fora the fruit. 

n. Ovule • that structure which norieally grov7S Into the seed 
after fertilization. It lies V7ithin the ovary and contains 
the esbryo sack with its egg cell. 

o. Petal - leaf like part of a flov7ar lying within the sepals; 
usually the part of the flo:<7ar noticed first - white or 
brightly colored (collectively they are called corolla.) 

p. Pistil - the fenale reproductive organ which produces female 
germ cells and bears the seed. Usually a pistil has an ovary, 
a style, and a stigisa. 

q. Pollen • tiny grains produced by the anther, a part of the 
stauen. Ulthin each grain there is foriised, besides other 
nuclei, the sperm nucleus which will unite with the egg 
nucleus. 

r. Pollen tube • the tube formed by a pollen grain when it 
grows dow!\ the style. 

8. Receptacle - the part or axis that bears the floral organs 
or parts. 

t. Recessive • that character of a pair of contrasting characters 
that do not show up in the new plant. 

u. Sepal - green leaflike parts forming the outer-most circle 
of most flowers (collectively they are called cay lx). 

v. Stamen - the male reproductive organ which produces male 
germ cells carried in pollen grains. Usually a stamen 
has c fllrnent and an anther. 

V. Stigma - the surface of the pistil on which pollen grains 
are deposited in the process of pollination. 

X. Style - the elongated portion of the pistil connecting the 
stigma to the ovary. 

y. Zygote - fertilized egg cell in plants and animals. A 
fertilized seed. 

D. Using grovTth regulators 

^ • How and when did plant re?,ulators p^.t their start ? 

In the mld-ninetcsnth century, Charles Darwin conducted 
some cxperlmants observed that, in a darkened room, 
plants bend toware artificial light. They continued to do 
this v?hcn the lower parts vzsre covered with foil, but not 
%^en the upper parts were covered. Presumably the bending 
was caused by something produced in the stem tip. 

Other experiments by Dart^ln concerned geotropic responses 
in plants* After placing a plant in a horizontal position, 
he noticed that the plant soon began to bend upward. 

Evidently something in the plant was causing a negative 
gravitional attraction. 

Paal determined that curvature in plants is doc to an unequal 
distribution of a growth-regulating substance. This is 
learned by cutting the tip from an oat coleptlle and replacing 
the tip to one side of the stump. The side of the stump 
under the tip grew s'.orc than the other side, causing a pro- 
nounced curve in the plant. 
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2 • VHiit are the plcnt p.rc^Jth substur.ccs ? 

a. Hormones era regulators (organic substances) produced naturally 
by plants, tyhlch in low cone entr at Ions regulate growth and 
other physiological prcccascs. llorn-ones usually move \ 7 lthln 
the plant, i!ro;a a site of production to a site of action. 

(1) Gro^Tth hormones are horrs>nes which affect growth. 

(2) Flovrriring honac-ncs are hormones which initiate or pro- 
mote floral development. 

b. Regulators ere oubstancea produced artificially that modify 
any plant physiological process. 

(1) Gro:>;th regulators are regulators which affect growth. 

(2) Flowering regulators are regulators that affect 
flcv^cring. 

c. Aunlns are conpounds characterised by their capacity to induce 
elongation in shoot cells, although auxins affect other 
processes b^oidcs elongation. 

^'^hat arc the general uses of p l ant c;rowth substances ? 

a. Encourage root grcn.th cuttings 

b. Stimulate grafting and wound healing 

c. Control flcwsring and fruit sotting 

d. Hasten maturity and ripening of fruit 

e. Control leaf fall 

f. Prevent pre-harvest fruit dre? 

g. Influence foliation aud blossoming 

h. Thin blossoms and young fruit drop 

I. Inhibit undesirable sprouting 

J. Improve gemination 

k. Control weeds 

How do varions plant species rn^ct to rooting co.^ 90 imd treatr.ants ? 

a. Follo*.;ing are a few types of cuttings that usually root 
better after treatment. They are grouped according to 
relative ease of rooting. 

(1) Easy to root: camellia, carnations, chrysanthemums, 

coleus, English Ivy, euonycuo, forsythia, iiipaticuts, 
philodendrons, polnsettla, rose, willow. 

(2) Intermediate: azalea, barberry, currant, dogwood, 

holly, honeysuckle, hydrangea. Juniper, zangnolla, 
privet, quince, yew. 

(3) Hard to root: apple, fir, m?ple 

How should one take and prepare cuttings for rcotln p; ccrjooun;V >? 

a. Uoually the youngest parts of the plant root the best. IIoi;- 
cver, tha effect of greater age can be somewhat overconc by 
using rooting compounds, 

b. Ibrd't.ocd (nature) cuttings of conifers and broadleaf ever- 
greens should be taken from October through Decerjber, 

Similar cuttings of deciduoua trees and shrubs are usually 
taken during late fall or VTintec, The cuttings should be 
cut down to 6 or 8 inches ard stored In a cool place until 
ready to root. Hardwood cuttings usually root well in the 

. spring. 

c. Softwood or herbaceous cutti.igs ray be taken at any titna. 

If necessary, they r-iy be enclosed in a plastic bag and stored 
at naar-fraaains t^rperatur os for a few weeks before being 
set out. 
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HOa? tlbouM ba tro .^.t cd ’i/lth root hortr.onofl ? 

Thrco E2uIiCi5a of &pplicatiOii arc gcn;jr£dly uocd: 

a. yhe i, 03 t convenient method is to apply powder alxtures to 
the bacs of the cutting* 

b. Dip the bare of the cutting into a concentrated solution. 

c. Soak the base of the cutting in diluted aqueous solutions, 

are the c ffc ctH of plbbercUic acid and should it be 
app lied/ , , . , , , _ _ 

Gibberellic £c.U affects the grenrth of plants. It Increases the 
rate of interaodc grc-cjth, and helps in retaining buds. Gib- 
bcrcllic acid ir.ay be nojt easily applied as a spray. 
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r^ib berelUc acid? 

Certain uii iCioJ^rable effects have been attributed to gibberellic 
acid; no heads of lettuce, chlcrosis (yellowing) in plr-nts, 
legglnoss. or excessive gro’,ith, end abncrml leaf shape and sise. 
Rssults also very according to reason of tbs year, age of the 
plant, and species. 



th,c p urpo/;a ,of _frt ilt*»sattin<-s cc^noimds? 

Several ecapeunds will aid in the setting of fruit and hence the 
production or seedless fruit. All of thc?a contain auxins. These 
substances, which are produced naturally in the plant at the 
tice of fertilisation, cause cells to enlarge and fruit to grow. 
When auxin is supplied artificially to plants, the fruit develops, 
but, £3 would be expected, seed is not produced unless iiatura"* 
fertilization has occurred. 



the U5S3 of flo'^.;ar control en d fruit settir.f; co.vpounds ? 
Flo:;sring control cc:.ipounds my be us-^*"to indue e~YIoverins7"**" 
They also my be used to inhibit or delay flower induction. 

Fruit settirg compounds causa the fruit to set without pollina- 
tion, thus preventing premature fruit drop. 

What are th e .available forrs of fruit- s at tin<: compounds and how 
arc they apr>lj.ed? 

CIFA or iIOA are cccason fruit setting compounds. They t;ay be 
applied in lanolin pastes, lanolin eiaulsions, vapors, aerosols, 
dusts, and water sprays containing the fruit setting chciailcal. 

12. What arc ^ ircwt h rctard^-r.ts ? 

Crc^;th retardants are mtcrials used to slow down the rate of 
growth of plants. 

lI^2-th^e_cc :r>on sro-wth ret.ard.mt; a and r i ve examples of plants 
that respo nd. — 

Three of the x:;oat co.naon materials at present are CCC (Cycocel) 

B-9, and phosphoa. CCC and E-9 have been used successfully on 
poinsettias; and phoaphon and E-9 on Enotor lilies, chrysanthemums, 
and certain garden annuals such as petunias. 
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VHiat arc the offecta end values of rxo'.Tth retardants? 

Reduced plant heicht (shorter iittcrncdoa) io the chiif effect 
of these chc'nic.ils. 'jLlioy also cause oonc 8lc:7do;m in growth, 
which is reflected in a longer plant life. Xu general, 
retardants inorovo the appearance of ornamentals by rehing 
thcra nore ccifipact, with darker green leaves. CCC and B-9 have 
recently bean found to induce flot/ering of azaleas ai'.d rhododen- 
drons at any tlras of year. 

Retardants do not reduce dry weight, llor do they change the 
onviron::^'.5nt£l requirements of a plant. Hone of the retardants 
tried to date have affected all species. 

These riaterials are so ncx^r that it is difficult to gauge their 
ultimate value. It appears, hc-javer, that they will be valuable 
for use w?th mny orna.n2n£als. Tall lilies and chryoanthemuTiS, 
for cx^^iple, have been shortened to satisfactory pot plants. 
There is also a potential use of retardants to reduce the size 
of trees and slurubs where they are gro^rn in a confined space. 



15. V?hat are the nofchods and amounts of application for prewth 
retard riito V * ^ 

Growth retardants can be obtained from garden and florist supply 
houses in a wide range of package sizes. Usually the smallest 
package should serve for experimental purposes. 

CCC and phosphors generally give good results when li&cd as soil 
drenches. They ax’c leys effective when applied as sprays and 
may even cause injury. B-9, hc^jever, is used as a spray. 

For certain plants, the required amounts of specific retard, s^t 
have been %;orked out experimentally ar4d are given on the cortaincr. 
For other plants, one will have to do his own experimenting to 
dc ten. tine optlz un amounts. 

a. B-9 CrcTith retardant 

(1) Pot-cut 

Control the height of nin:s and hydrangeas. For a neat 
dark coaipact plant, simply spray the foliage with the 
i-ecorTiended diluted solution of B-9. 

(2) Annuals 

B-9 is effective in controllli'.g height on bedding plants 
such as petunias, asters, marigolds, zinnias, salvias, 
and snapdragons. To keep l!.erkct-Pak and Jiffy Potted 
plants compact under crowded greenhouse and frams con- 
ditions, just spray the foliage with B-9. Fcr petunias 
pour 6 oz. B-9 in crpty gallon container. Add enough 
water to mke a one-gallon solution. For other annuals 
use 12 oz. of B-9 to r*.:.kc a cno-gallon solution. 

b. Cycc-cel 

(1) Cycccel is a pl.ant growth regulant for poin-ssttlaa. 

Cyccael has been tested intensively on azaleas, lilies, 
gcrciilvma, cewelliis, and carnations, and reaults 
sir.dlar to those with polnsettiaa have been obtained. 
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(2) Dilute by addins 1 quart of Cycocel to 10 gallons of 
voter. Apply the diluted solution as a unifom soil 
drench using the amounts listed in the table vhich 
folloi7s: 



Pot Diameter 



* 



Inches 



2^-3 

4 

5 

6 
8 



Fluid Ounces of Dilute 
Solutions per pot 
2 

3 

4 
6 
8 



1 quart of Cycocel 
Treats (Do, of Pots) 
640 
425 
300 
200 
150 



Two applications vlll be nceossary to apply reco£.iuended volume to 
2^ inch pots. 



(3) Azaleas 

(a) To produce early budded, compact, syxnctrical 
plants, apply an a uniform foliar spray at the 
rate of 2 to 3 ounces Cycocel per gallon of 
water in early July when regrowth following pinch- 
ing or shearing is 3/4 inch long. Repeat applica- 
tion one week later. Use the higher rate in the 
south. 

(b) Do not apply Cycocel on Dawn or other Pcricot 
varieties, as leaf injury may result. Over treat- 
ment with Cycocel may cause temporary leaf 
yellowing of seme varieties forced for early 
blooming in the t;rcenh'>u3e. Experience indicates 
that C'j :: yellowing usually disappears during 
storage. 

(c) To control undesirable vegetative growth: 

When plants have reached desired head size 
following pinching or shearing, apply as a uniform 
spray at the rate of 3 ounces Cycocel per gallon 
of water. Repent application one week later. 

Apply spray to well watered, vigorously growing 
plants. Foliage should be dry at time of treat- 
ment. Repeat application if rain occurs or 
foliage is washed within 24 hours after treatment. 

c. Ph03phoa--The proven height retardant for pot lilies. 

(1) Phosphon has been found helpful in curtailing the height 
of tall-growlng Easter lilies such as Ace, Croft, and 
Georgia when gro;vn in pots in the greenhouse. Phoaphon 
makes compact, salable plants and does not affect the 
number or the quality of the flcn- 7 ers, or time of bloom. 

(2) Apply *.di>3n plants are six Inches high. Punch four evenly- 
spaced holes into the soil to within one inch of the 
bottom of each pot. Mx one pint cf Phosphon into 

12 gallons of water, drenching each pot with eight ounces 
of solution. Refill the holes with soil. Water, fead 
and regulate ter^peratures as usual. Treats ISO six- 
inch pots. 
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are tlis ucc o of pl^mt prortli retardants? 

The use of {^£Cvtii retardant horr.oncs Gu:h as MEM, the most 
successful K^ro'jth retardant, controls sprouting in conditions 
that yould normlly induce sprcuting. Bulbs can thus be stored 
under more vexied conditions. 

V^int are the effect of plant re<-^,ulators as vecd contro l? 

Ths effect of 2,4-D on plants is not corjplctcly understood. It 
is active in much loiter concentrations than iudoleacctrlc acid 
(XAA). 2,A-D is chiefly a broadlcaf V7ced killer. Grasses are 
generally resistant but a few, such r.s beritgrass, are susceptible. 
And any grass nay bo injured or killed if it is in the early 
stages of growth or if the rate of application Is very high. 

VJlian 2,4-D is applied at levels too lovr to kill a plant. It 
eausoo several structural changed. Tlio tip of the stc.-a grcr.;s 
rapidly and this cncess growth causes the tip to bend do\mward. 
The oten enlarges greatly Just above the soil. Roots grow 
less than the rest of the plant. Very low concentrations of 
2,4-D will prcir^ete growth. It has been used to root cuttings, 
to get better fruit set, to delay bloesoi^ing, and to reduce 
preharvest fruit drop. Other c]ic^')icals, ho^rever, work just as 
well or better for these purposes. 

Vhst orccr.utionfl should be observed in usin ^ yoe d ccctrola ? 

Many crop and ornnriiental plants arc highly susceptible to 2,4«D. 
Among the caeaon susceptible plants are toaitoes, grapes, and 
redbud trees. Spray drift has bean lrno;m to dairago plants as 
far £0 a half mile from the sprayed area. In some sections, 

2,4-D has caused so much trouble that its use is forbidden by 
law. 

If you use 2,4-*D near susceptible plants, choose a method of 
application that will cause little drift or volatility of 

material. Under all clrcumatance, use extreme caution when 

applying 2,4-D, 

The drift hazard, while always a problem, varies with a nuisber 
of factors: 

a. Vind. It is not wise to spray on a windy day. 

b. Volatility. The ester fora is quite volatile and must be 

used with special caution. 

c. Flnenans of the spray. This depends on TiOzzlc size and 
pressure. The finer the meter ial, the more the drift. 

Other factors, such as sprayer height, will also affect 
drift. 

It Is VTise to keep a sprayer for 2,4-0 only. If tha same 
sprayer hes to be used for 2,4-D and for insecticides, it 
should be veil vnshed with household amonla, sal soda, or 
trisodiuei phosphate after it has contained 2,4-D. Otherwise 
the residue nay be a prcblen. 
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19. When a n d !:ovf should i?eed controls by Applied ? 

Spraying is tho cost common xaothod of applying 2,4-D. A srall 
hand sprayer that covers a few square inches at a tlr^o nay be 
used, or a large nechanical sprayer that covers several square 
yards. 

Other methods of application Include spreading granules with a 
lawn seeder or £ertlll:ser applicator. A wax bar Impregnated 
with 2,4-D tuiy be pulled over an area. Another device has a 
plunger by which a measured amount of 2,4-D can be applied to 
a plant. 

Both crops and weeds arc more resistant to 2,4-D at some tlues 
than at others. As a rule, culture plants are less affected than 
young ones. 
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TYPICAL FLOWER SIRUCTURE 



Pollen Grains 

TiiKa 



stigma > 

/^Style > Pistil 
Ovary J 



Polar Nuclei 



0 C (Rtegumens 




Embryo Sac 




1. Egg Cell 

2. Synergid Cel 

3. Polar Nucl 

4. Antipodal C 
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Anther 



Filament 




2 Sperm Nuclei 



Tube Necleus 



3 Antipodal Cells 
2 Synergid Cells 



Petal (Corolla) 

Sepal (CaljK) J “*** 



Egg Cell 
Microple 



Receptacle 

Pedicel 
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A Source Unit for Vocational Teachers 



V/ltr.n anti hou to 

This unit ?.r».:i'jsUin six separate problem areas vhlch 80r.e teachers 
may not \;ish to teach in a continuous scr;uencc. The first three problem 
areas dealing v;if.h gre.ring medians, soil starilizatioa, and tran^pl^mling 
may be taujifc in a sequence to a beginrlrig class. T!ic latter three areas 
may be taught to advanced students, \;ho ha/o access to a greenhouse and v;ho 
can actually construct 5!>d use hotbeds, cold francs, and other otructures. 



Students need a background in soils, fertilisers, and pla-nt 
science before they study the first three prcMcm areas. They need pre- 
requisites in agricultural uichanics, general science, end biology before 
they study the latter three areas. Students met have opportunities to 
actually work in a grcanbcuc'e if they are to gain ariythii*g from a study of 
the l«3t three problc:n arsaG, This means tbit the best tine to teach this 
unit is vhen opportunities are available far students to learn by doing. 

The Ciitire unit should ba built around circs projects or individual labora- 
tory exercises. Xf the recci sanded fecilitiec and acuipj’.cnt are available, 
th 2 mcv.th of the year that those areas arc taught is uninportant. It is 
entirely possible that the teaching of this entire unit could take as long 
as one semester. 



T r oblc.vj e re o u t )_i vie 

A. Selecting grovdng r.iadiui.iS 

1. Definition of a modium 

2. Chrracteristicvs of mediums 

3. Hodiuni coi’ipoiiar.ts 

4. Purposes cf cooiucjs 

5. Reccr-'usnderl mii.turcs 

B. Sterilizing soil 

1. Purposes of soil sterilizatica 

2. Preparation of soil 

3. liethods of soil sterilization 

4. Equip*T<fint necdi.d to sterilize soil 

C. Transplanting seedlings and cuttingri 

1. Doxclding when to transplant 

2. Potting mixtures 

3. Using additives 

4. Providing drainage 

5. Selecting containers 

6. Caring for transplants 

7. Constructing and using a potting table 

D. Controlling light, temperature, hui.idity, end air in a graenhousa 
or cllinitarlura 

1. Light control 

2. Temperature control 

3. Ilusiidity control 

4. Air control 
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E. Usln& special acructures for plaat prc-<?.uctlon 

!• Kinds of struatur“2S*-hofcbcd, coldfrana, latbhouse, slat housa, 
ar.d cloth house 

2. Uses of structures 

3. Coastructinj structures 

4. Kaintainlns structures 

F. Propac^itins greenhouse plants 

1. r.akiiiL^, cuttJ.T'’j3 

2. Stertins cutt:U\c;s 

3. Breaking dorr-'’.ricy and rest periods 

4. St.arting annuels froai s?.ed 

5. Controlling greenhouse Insects and diseases 



Learning outcorea 

'£hc opacific learniug cutco-.iee vhlch should result from this unit are 
as follovs: 

1. To develop the ability to select, mix, and use growing mediujAS 
effectively. 



2, To devolop the ability to steriliric soil, 

3, To develop the ability to transplant snodlAtigs and cuttings 
and to care for new trcnsplants. 

4, To gain an understandins of how and why light, temperature, 
huTiidity, and air should bo controlled in a greenhouse or 



cXimetaviup. 



5. 

6 . 



To gain an u.nd or stand ing of ho'; and when various plant 
structures can be used. 

To develop the ability to plan and build structures. 



growing 



Sii^acstion s for gottlnv. sta rted 

1 . identify tv :'0 or threa plant grv^xjing projects \/hic!i the class 
vould like to cccpletc. Appropriate projects might be raiding 
bedding pleats, growing mvru;, cr raising geraniiurs. Ask the 
class to list the jobs vliicli need to be parfcri..cd. This list 
should include many of the parts of this unit so that the 
stege is set for starting instruction, 

2. Review past cxperlcnceo of class by .askirg them the following 



questions: 

a, Eow many of you have transplanted seedlings or cuttings? 
How did you. do it? 

b. How many of you have start-?.d annual flox;ers frora seed? 
Hov; did you do it? Wliat results did you get? 

3. Foss around sar.pleo of media ar.d as!; class to identify each 
8c;nplo, Ihika it a vritten exerreioe if you wish, 

4. Ask class if they ever sterilised coil at home (areas where 
gas, oil, or antifreeze have been spilled), 

5. Ask clajs if there is such a thj.ng as clean dirt, 

6. Use the foilewing discu'^sicn que^.tions: 

a. How do you make blci.:.\ at Christmas? 

b. Hew docs li.ght affect the gro-,lh of a plant? 

c. How doas tcr.npcrature affect the growth of a plant? 
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7. Pass around pictures of structures to the class and ask tkcro 
to identify each item. 

8. Illustrate or explain unusual, cye-catching, phenomena in 
plant production. 

a. Effects of tiibberelllns on stoa elongation 

b. Reflex of carnivorous plants 

c. Sensitivity of certain plants (rirz^osa) 

d. Effects of phanonana on flotjar color In hydrangea 

S tudent refcr iiuces 

A. Books 

1. Kahlstede, J. P. and E. S. llubsr. Plan t Propagation . John 
Wiley and Sonc, Inc., York, York. 

2. Kelson, Keanard S. Flot;er and Pl.yi t Pr od uction in the Green - 
house , The Interstate Printers and iulTiishers, Danville, 
IlliviOis, lSu5. 

B. Pamphlets 

1. Fosler, G. II. G- ^r >jlnat i n-;* Fl ox.er See ds > University of Illinois 
College of Agriculture, Cooperative "Sxtens ion Service, Circular 
Kc. 796. 



Teach in;» 

•mm 

A. 



aids , cquij’: ic rtt and rjaterla 1 s 
Teaching aids 



1 . 



Films trills 

Propairinq Tottine 




University of Illinois, b 


b. 


The 


follo*.:ir.g fikir. trips 




(1) 


Plor.t life and the s 




(2) 


and the soil. 




(3) 


Soil structure. 




(4) 


Soil texture. 




(5) 


Ilcv; and ^,>hy do soils 



\l» Vccatioual Agriculture 
rbara, Illinois, 
are available from 17ASC0: 
oil. 



differ. 



Service 



2. Films 

Bell Tolaplioae Coiiipany, color film, 58 minutes 

B. £quipii:ient 

1. Climatariu:] or greenhouse 

2 . Kist system equipment for greer-house (V' pipe, unions, elbows, 
and ties for pipo, pipe joint ccir.pcund, pipe wrenches, and 
pipe dies, nozsles, and one internal timer. 

3. Black cloth 

4. Incandescent and fluorescent bulbs 

5. Keat cable 

6. Propagating knives 

7. Clay, plastic and peat pots in 3V'» 4” and 5” sizes 

8. Dibble boards 

9. Dibble sticks 

10. Pricking boards 

11. Label sticks 

12. Hose \}ith sprinkle neaslo 

13. Shovels, square or vlO scoop 

14. Application equiprent for DOwfun.c 

a. Jiffy applicator 

b. Ten- foot poly- tube 



15. Steau cleaner 

16. Oven 

17 . Bakiuj pan, 3-4” deep 

18. ThenriOaetor 

19. Safety 

20. Sprinkling can 

21. Xht'ec-gallon ccnprestsion sprayer 

22. Rotary tiller 

23. Cos taask 
C. Hater la Is 

1. Plants and scuds for study of photoperiod ism and plant 
activity in response to light and temperature 

2 . Wax marking pons 

3. Grafting uax 

4. Clear polye thy lone, six mil 

5. Dowfur: 3 1:G 

6. Terrr.clor, 75 percent v/ettable poo’dcr 

7. KorGociren (soil drench) 

8. Vapam 

9. Pa.iO drecch 
10. Vcrriculrlts 
XI. Sphagnum moss 

12. Top soil 

13. Sani, f/7 silica (plaster sand) 

14. Aggrogrte V’ c>r mere 

15. Plant food 

a. Potass? nitrate 

b. Potassiura sulfate 

c. Dolomite ll.rastona 

d. Co.lcis.inj lir.jstono 

e. TVuafy percent supcrploosphote 

f. 5-10-5 coYiorctol fertiliser 

g. Sodium nitrate 

h. Calcitc 

i. Sulfur 



I. ahorato ; ry e.cerci rus and npo cial activities 



A. 



C. 



D. 



Use the follov;ing laboratory exorcises: 

1. Transi? Ian ting seedlings to pets 

2. Mixing potting soils 

3. Effects of different media on rooting 

4. Effects of light on photosynthesis 

5. Effects of overstorilication of soil on plant gra«;th 
B. Labor-saving excrci-sa. Set up a tiir.vC- labor schedule showing the 



^ ^ — 

different costs for keeping a flat ^:ccded as compared to one vhich 
has been sterilised. 

Plant growth. Keep track of plant height as observed between the 
tv;o flats. Allow one flat to be unsteriliced and the other steri- 
lized. 

Distinguish the types of dir.care in s'^il. Select three flats. Use 
three different c!if..r»ical fumigants. Select fumigants that control 
different di.?C;.3or., Observe hew difloreut diseases affect the plant. 



E, Cor^parc cffcctc o!: various grovlng ciaclia, 

F, Conpare effects of various types and sizes of containers on plant 

gra^th. 

G» Study the effect of using unsterilizerj growing media. 

H. Study effects of transplanting bedding plants 5.n£o individual 
pots versus flat:?, 

I. Study the ratholc of feeding and ;7atco;ing at the time of cad 
Iwasdiatoly follc'.’ing transplanting, 

J. Study the affects of different tc'.r.pcrature, humidity, and light 
on the recovery rates of transplants, 

K. Plant seeds of verrlous depths in the sartC kind of madiivn. 

L. Place five cuttings in a refrigerator for one V72ck before planting 

them in a stcrili^jcc* potting r.jty.ture. 

H, Plant bulbs not tro :tc:l v/ith ccresan in a pot of sterilized soil. 

In anotbar pot, pl'.nt untreated bulbs in an unsterilized coil 
mixture, 

N, Study tha effect of tha loiigth of day on plants, 

O, Study the effect of the anourit of light on stem growth of seedlings, 

P, Study th-i effect of light on seed gereiination. 

Q, Study the affect o;!! light on the rooting of cuttings, 

R, Study the effect of temperature on stem grou’th and rooting of 

cutting:?. 

S, ’Xaki students on a field ti'lp to a cCinr.crcial greenhouse to ebearve: 

a. Teohnii^ues of ti'ansplanting parfen.^d on a corjaercial basis, 

b. Automatic control of light, tc'.vpc.ca:‘.uire, and humidity, 

c. Types of c": rcerclal soil otcrilizaticn tochniquas, 

T, Place e» ch stu’e-jt with a conv.crc?.ul grevor and/or propagator for 
a period of ti(.c to obcjirva r.nd to participate in the opera ticn 
cf the bujiai)3s. 
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Study qunstlons <ir.r3 angy^ra 

A, Selecting growing msdiujrs 
^ is a iT'^.lj.M.i ? 

A 2 Q 2 <Iluia Is defined as a substance through vhlch a force acts 
or an effect ts transmitted; a surrounding or enveloping 
substance; an environraant, 

2 , What are five oroportins of a freed r? 2 diun for propagation and 

»• » • < -Tw^ -■ w-Taii ■ ~i --a ■ — i ~ inr ~ w i- «i > ■ * u Tw~^f i m irm i iii_ ■ 

Browin:> contai-ii.-.r stock? 

a. It nuat be firm enough to hold cuttings or seeds in place 
during rooting or gemination . 

b. It r>.u3t retain *cde.;uate anouuts of vatcr, 

c. It ivast have sufficient porosity to provide good drainage 
and r.dc'iuatc araation, 

d. It nust be free from v.’ced3, neciatodes and diseases. 

e. It nust have a pll level suitable for the plant being grovni. 

What are sor.e materials tint r.ay be used as a propar^'itinR or 
erotjing r.r.dii >.Tt ? 

a. Send 

b. Peat 

c . I’luck 

d. Sphagmia iross 

e. Verniculito 
£• Perlite 

g. Leaf nold 

h. Various cca^binations of the above 

Why are lorm s oi ls generally unnatig f r.ctcry for startinfi seed s 
or root cu£t i^»^s? 

Lean soils alone are generally unsatisfactory for several reasons. 
They ere often heavy, poorly aerated, and have a lou noisture- 
holding capacity, or tend to becena sticky after watering. Upon 
drying they nay shrink rapidly, forrjing a hard and cracked surface. 
Such soils draw away from the sides of the container during 
drying, end subsequent added water then runs down the inner sides 
of the container and out the drainage holes rather than revetting 
the soil mass. 

Wlvat can va do to soils to cake t hca good propagating and ^rowing 
nedia? "" "*"* 

To provide potting media with better texture, the addition of 
sand and scr^e organic natter, such as peat moss or leaf mold, 
is usually practiced. 

What are r.adia nlxtttreo ? 

llcdia nl/ituren are nade by nixing in dcsittable proportions of 
various substances In order to obtain a siore desirable growing 
mediuTJ than cither substance would bo alone. 

^ • , What rre t he b ar. tc c om oonenta of the U ni versity of Californ ia 
s oil li x turo. ( cti i cx?nple of ere of tha. roat in po rtant i.ixes )? 

The basic ccoponents of the U. C. wlxture are: 
a. An inert type of f^nc sand 
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b. Fli\aly ohrerldad peat moss 

c. Base fcvtlUzer idxturcs 



8- Mv_ts tb ft Unlvcro ity of California li^lx prepared and used ? 

When using tlie tl.C, niX| the fine send, shredded pea^ woss and 
fertiliser briac nuot be mixed thoroughly. Different ccabina- 
tlons of caiid and pcvit ace u;?cd eudi as the follovlng: 

a. Uixtures of 75 percent ca?,d and 25 percent peat moss are 
Suitable foi* bedding plants and nursery container stock. 

b. Mixtures of 50 percent c:iTid and 50 percent peat are satis- 
factory for potted plants. 

th?. of steriHgjr-*]; rndis, con t ainiero and toolo? 

The purpose of sterilising coil is to rid it of weed seeds, 
nenatcdcc, fungi and bacteria harmful to plants. To avoid 
rccontaminat ion of the soil, all containers and equipment must 
also bo sterilised. 

g ye the two rathods of stcriHsing madia ? 

a. ChcmicalR 

b. Heat 

^^at io the danger of storilisir><> soil by h o?t ? 

Heating coil nixtures iJigh in nanure7 leaf nold, compost and 
other slnilcr inatcrials vill haaton dcccmposltlon of organic 
Batter. This leads to the formation of toxic ccnpouads, 
necessitating leaching vith water and a thrcc-to six-week 
delay in planting, 

j'jlvat are the conditions of an ideal rrxlia for a seedbed ? 

The ideal scvidbcd is one in which the madia is moist but not 
wet, finely pulverized to a depth of six to ten Inches, and 
firmed to eliminate large air spaces which increase evaporation 
and water loss. 

-What is a nronar perminatinp; nodiv-m ? 

A wide variety of materials will ^~thc job. However, to be 
successful, it must be finely screened, porous, loose and open, 
Wattsr must flow through the flats quickly and easily and not 
stand On top of it. It must be lew in nutrients and salts. 

It Buct be carefully sterilized, 

Why_m!at cau t3*on bo used to preve nt contamination of the Tr.f*dia ? 
It docs little good to stcrllioO soil in the bench by any i:ethod 
and then contaminate it by adding untreated soil to fill the 
bench, adding tianurc or organic natter which has not been 
sterilized, or placing unstcrlliaed pots or flats on the soil. 

15. V?hat arc the th ree func tions of a rcotlng medium ? 

The functions of a good mcdrJm are thi^^ofold: 
a. It provides a method of holding the seeds or cuttings in 
place during germination or rooting. 



b. It 8uppllv«» and holds water. 

c. Itc porcaity pernitn aeration. 

Xt i» obvioia that alna.-jt any substance can satisfy the first 
point, but tho regulation of the vater-alr ratio plccca a 
limitation on r.any icriterlals. 



• hiva t _i i an f A al.ro ^ tir^, rgdiin? 

An ldv.ai is cno that provides sufficient porosity 

to allci7 sot'i taration, has a high water-holding capacity, and 
yet is V; 2 ll-d:;ei*v.’id. For tei'.der softwood and senlhr.rdwocd 
cuttinca, the nadiun should be free of fungi and bacteria. 



17. rro rona v.*idla that can be uerd to root cuttin«-' 0 ? 

**^**'>*****B**^ »>*i ~ I*-'! -~Tvi ^ -K f irrM 1 Mr I iTTit Tig It ^ ^ . i>i«i » 1 1 r n <i 

a. S.'vA 

b. PC2t 

c. Slnrcddci sphagnum coss 

d. Vcr-aiculite 

e. Weter 

f. Koicture-saturated air 
Sterilising coil 

1. rro soil:? rterili?.ed? 

Sterilising is a tcru ccatnonly given to the process of icalcing 
a soil or siidlcr icatorlal free fron all hr.x*wful orsanlatis, 
weeds and inaecta before it is used for sowing seed or for 
transplanting purposes. It involves less work than the old- 
fashioned alternative, changing coil. If properly dons, it 
should kill weeds and soil-borne insects and in general all 
of the bacteria and fungi and virus organiovia that arc haniful 
to the particular crop grenm. 

Zn addition, it nakce heavy soils r.ore granular, greatly 
improving drainage and aeration. Xhle granulation often brirge 
the greatest grotTth Inprovcmcat of all. 

2« hli^t p reoar at icq Is reeded before soils can be cterilir.ad? 

■■MINI «■ «*k«A M M *1 Wr— II — OM 

The coll must be loouo and easily crur.!>led so that it c«;n be 
thoroughly pciotratcd by haat or chemicals. All lurapa should 
be broken up and the heavy tr; ch rc-iOved. Xh® soil should be 
sufficiently r.oict to pcrnlt seed geriiination. Koiot soil 
should hold ito shape when cquecaed in the hand. All coll 
cnendrante (nich an peat, mnure anvd other cc/mpoat material 
ar.d oand) cust be added before treating. Do not add fertlllxcrs 
containing a :::.onia \;h3ii using soil fumigants. Next, the area 
is rototlllcd or plowed being sure to loosen the coil do;m to 
the bottc-n bo;rd. 



3. 



What are ta:^ different wavs 

W •• I airffTiBiw t >rM—iii>iiri>n ii ■ 

a. I1:?at trc.-tvCutc 

(1) Oven 

(2) PrcGH’rve cocker 

( 3 ) Hot writer 
(A) Sto:n 

(5) Boiling water 



t hat soils can be steriltg cd? 
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b. Chemical treatments 

(1) ForjiiWchydc (formalin) 

(2) Mii-2 

(3) Dox;fur;.e 

(4) Vapan 

V^tet o.qu trr cm be ua r. J in sterlHslnr, 3 o11b ? 

a, Er.lsti'i;^ boil era, 

b. Portable oil-fired otcaa bollore 

c. Package stca/icra (stenia cleaner a) 

d, Clicnical traatv..ant 
(1) Prcaa’jre bo;ib 
ip) Hand sprayer 
(3) SpriuV.linj can 



5. \Jhat r?rc th'!'. !vnn^a''.e8 and dinadvantaras of the different 





math' 


>d <_of soil f. to.rili: 


Treatment 




Advantages 


Oven 


1. 


Cheap 




2. 


Equif^iicnt is 
usually available 


Steam 


1. 


An effective job 
can be done. 




2. 


Cost is less than 
with chirjlcals 


Choriical 


1. 


Useful \.hcn steam 
is not available. 



1, Odor 

2. Only 3\'iiall nnounts can bo 
sterilized. 

1. Ilish Initial coat. 

2. Edges of the benches night 
not get steamed. 

3. After- 0 teaming problem. 

4. Hot always portable. 

1. High cost, $400-$500 par acre. 

2. Hot very effective against 
hsrd-to-klll organisms. 

3. A great deal of tit:3 is 
needed for aeration. 

4. Care is needed for using 
certain materials. 

5. Cannot be used when certain 
ether crops are in the cano 
area. 



^ • Hhat are e prob lem s of overs ter lliaation end hen^ can theae 
prcb lcma ba ccuit fo iled? 

Problnv.n; 

a. liitrifying and other beneficial soil organiens are killed. 

b. An ajo 2 :onta buildup in the soil may result. This may cause 
root burn. 

Control; 

a. Use high-tiualifcy, long- lasting peat. 

b. Avoid flucrilir.itiC'n in hot vat^r. 

c. Do not fc.'.d previous crop after it sh<X 7 a color, and Icjxh 
It during the lest watering. 
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d. Keep eoll cultlvoted, encourage air penetration. 

e. Do not have the aoll too wet. 

£. Add four pounds gypsum or 40 percent superphoephate per 
100 8(}uare feet, 'fhis tflll help tie up the cnt?.onia. 

g. Leach heavily after otcaraing. Several applications must 
be iDade so that eoil colloids will awell, alow down the 
rapid exit of water and cause wetting of all soil particles. 

7 . How should the different steriliantion materials be used ? 

a. Steam racthod; 

Use a canvas hose down the center of the bench. Cover the 
bench V7xth an air tight material auch as vinyl plastic. 

Heat the coolest part of the bench to 160 degrees for 
30 minutes. Use a .thermometer to chock the temperature at 
several locations. 

b. Formalin: 

For each bushel of soil add 2k tablespoons of formalin to 
one cup of water. Sprinkle over the surface of the eoil 
that has been spread in a thin layer. Mix very thoroughly 
and place in a clean flat. Stack the flats and cover with 
plastic. After 24 hours you cen sow the seed. Soil should 
be moist before treating. Air the aoll until all odor has 
gone. For tools use one part formalin with 50 parts of 
water. 

c. KC**2: 

Methyl bromide is very poisonous to humans but it can be 
applied with complete safety. If can be used in the house 
where plants are growing, although alight leaf injury can 
occur. Sold 03 "Jiffy" applicator. A tight seal with 
plastic is necessary to prevent escape of gas. For bulky 
soil and pot plants use four pounds per 100 cubic feet. 

After treatment air soil thoroughly for three to seven 
days. Air sandy soils for three to four days, heavier soils 
three to seven days. Koto: Do not use bromine fumigants 

for soil to be planted to carnations or salvia. 

d. Vapam (VPM): 

Apply one quart per 100 square feet with a sprinkling can 
or hose proportioner. VJith the sprinkling can distribute 
material evenly over the measured area. Treat only 100-200 
square feet at a time. Uatcr it thoroughly to carry the 
chemical through the layer to be fumigated. Do not plant 
for two to three weeks. After treatment make test plantings 
of the seeds or the cuttings. If the soil is cold or 
excccaivaly wet wait three to four weeks. 

e. Kyi one: 

Apply three-fourths pound per one square foot. Rototlll 
and water with one to t:;o inches of water. Plant after 
three weeks. Make test plantings. Can bo dissolved in 
voter. 
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llatQrial 

a. Steraa 

b. Fonsalln 

c. KC-2 

d. Vapan 

(mi) 

Kylone 

f. Doufunc 
K85 

g. Captan 

8 . 



f . Dwf (WS5) : 

Apply thi'cc to six gallons of actual material per acre. 

Use eitlior hand injector or tractor-iiiountcd equlpiacnt. 

Delay planting 14-21 days. 

g. Cap tan: 

The soil should be dry, loose and fine. Apply one*half 
ounce dust per square foot. Mix the dust thoroughly vith 
thv^ top Inches of soil. Seed can be planted iiTscdiately 

after the treacnent. May also be used as a soil drench, 
one tabler.poon per gallon, at the race of one pint per 
square foot. Repeat at five-day Intervals if the disease 
persists. 

Soaa of the Irjportemt features of each 'of these six lu&thods of 
otcrlliantioa have been outlined below: 



Soil 



Cocmoslticn 


Effective for 


Toxicity 


temperature 


mmmm 


Weed seeds 
Puagl 
ITsi'.atcdcs 
Soil Insects 


None 


160 degrees 


AO percent 
formaldehyde 


Fungi 

Bacteria 


Greenhouse 
must be empty 


60 dcgi’ecs 


90 percent 
Methyl brc?mlde, 
two percent 
Chloroplcrln 


Weeds, bac tar la 
a«d moat furgl. 
(Vcrtlclllum Is 
not adequately 
controlled.) 


Slightly 
toxic, keep 
vents Open 


SO degrees 


Liquid 

carbamate 


Nematodes, 
most weeds, 
fungi 


Toxic, empty 
the greenhouse 


50 degrees 


Dry natcrlf.l 
but soluble In 
water 


Ncnatodcs, 
wee Is, fungi 


Toxic, empty 
the greenhouse 


50 degrees 


Ethylene 

dlbrcr;:ldc 


Ncmatodea, 

Insects 


Toxic, empty 
the greenhouse 


50 degrees 


50 percent 
thlram, slneb 


Seed rot, 
seedling 
blight, 
damplng-off 


None 


50 degrees 



hliat is t he di fference betreen soil stcrlligation and soil 
funJ^ation? 

Soil furaigatiou Is usually thought of as the method of soil stor- 
llieatioa that enploys the use of chemicals. A gas is given off 
by this process. 
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fa n torfl r>l>ould bo coT>gl<?crcd In furalp,atln<:> soil? 

a. Soli tcnpcrature 

b. Soil tiiolsi:uro 

c. Soil tciiturc 

d. Organic i'.c*ttcr content 

e. Seal 

£. Soil type 

g. Depth of application 

h. Forraj in ^.hich It can be applied 
1. Length of tirso needed for aeration 

j. Typo of cqulpur-nt needed 
fc. Safety 

r ?dia rr>_t^r ial^ ava il able, that do not recinire 

a. Verr!iculi'i:e, perlite and peat do not require sterilisation. 
Depending on the source, oand way or may not have to be 
sterilized. 

(1) Veriiicullte is a mineral that has been expanded by 
heating. It is made up of many thin alciaina-slliaa 
plates held together by uater molecules. The product 
varies greatly in size and the moat acceptable grade 
Is Miiidocr 2. 

(2) Perlite is pearl-gray in color, is a glassy volcanic 
lava \;hlch has been expanded artlfically by heat. 
Perlite is not rccciancmdad for use as seeding msdiuM, 
Bccau::e the product is very light in weight and will 
float in water, it is soaaohat difficult to handle 
in seed flats. These ratcrlals are available at most 
garden supply stores, 

pre cautioiis gjtould be obser ve d when usin.r: soi l 

6torilar.tr ? 

a. All insecticides arc poisonous and safety precautions 
listed on the container lahi;ls should be follox^cd, 

b. Store poisonous products in their original containers out 
of tlie reach of children, irresponsible persons, and pets. 
Lock then up If necessary, 

c. Dispose of leftover material properly and promptly. Keep 
frea gattirg into por;ds and streams. Protect wildlife, 

d. DisposG of empty containers so there vylll be no hazard to 
hucans, an?r:als, or plants. 

e. Never sr;o!:c, eat or chcv7 while preparing the materia 1, 

f. Avoid inhaling, 

g. W'sar prctcctlve clothing, 

h. If cymptcan of illnesr. occur, call physician and get to 
the hospital, 

I. Do not u?e your mouth to si.phon liquid from containers, 

J, Do not spray v’lth leaking hoses or connections. 

k. Use gas r.ask where needed. 



C. Transplant ins secs31inss and cuttings 

^ ^ P-1 t V 0 1! n '^', seridlltics frori gGrrain^itlon 
flat.:? 

Seedlings should be transplanted as coon as they can be hondled. 
Plants riiy bo h. and led vhen the plants are about one inch high 
and the first set of true loaves Is Just foralng, ** 

sh ould v oi'p f; rae dl.tngs be^h?n'U.?.:!? 

In planting, t^.a young be handled by t heir 

SondUngc .are caVily liandled this T;ayT ai^f there 
is less chance of dae:'» 3 in 2 the 

ia the of a t iv ant Iv^. medtirr^^? 

a* }2:dlit-:j hold suedlli'igc iii plu.ee. 

b. ll'Kliuns supply and hold water, Thoii* porosity pernite 
adequate aroation, 

that r^ey be used as tranr.plantirt^ 
r.edliru s? ■“ * ' 

a. Top soil 

b. Peat 

c. Sphagnua moss 

d. Sand 

c. Voreiiciilite 

f. Perlite 

g. llixCuros of the above 



4. 



5* in pot tin ^. and seedling flat cj? 



There are conflicting report.s cn the best t^dica fci 
transplanting and propagation, each typo of plant having its 
own conditions under which it will react bast. The following 
mixtures have generally boon successful: 

a. Lig!it soil mixtures of loam or sandy loom 

b. One part soil, one part sar.J, and ono part peat by 
volume. (Perlite my be substituted for sand.) 

c. Many other variatioar. of soil raxtures may also bo used 
with soil Eubstltuten such as venniculitc cand perlite. 

secdlin>>s? 

Since water enters the pfn^rt prTa‘:rTly throagh the roots, it 
la necessary to h.we adequate v;atcr supply in the soil, Eowrver 
Only enough water snould be provided as too much water retards 
root formticn. This Units tin water intake capabilities of 
the plant. ‘ 

in a tra^^gplant w:di».;r;? 
It is unusual if a coil can be takon directly frc:a Sre field ~ 
and used aa a potting soil. U.sually scriS coarse crgenic mtter 
or coarse Pg'Tcgate must be added to E.ake the soil porov .3 
euouglii fj.r eioquatc drainage. 
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8. tvp'^. pofci r.ra r.rj'it un^.3, for trr-p^jplmitin* seedlings? 

7ha 7j:>3t u?'. .1 pet is usually the startdt;rd creenhouae pot 
which is as in dinnater as it la deep- -a cl>:-ir*ch 

standard pot is six incihes i?i diinicter end six inches deap. 

9. Wist ?*5.rdn cf i?otn rre s^-iilahla for ua-:? and arc the 



n‘ic*. 03 .rid disc .'.vent ror 


of each? 






Ci'iy 


pots 










(I) 


Advrn 


r.tage? 










T!*.jy 


.vrc po.-ro-.:.^, thr 


3 t'lore is scvie exchange 


of air 




and I 


roisture throug!i 


the wall of 


the pot. 




(2) 


Dio:. 


^vantages 










(e) 


Cl.ny pete are h 


c-a-/y. 








Vo) 


Algra grow wjll 


CJi th*i Outs 


ids and r.:u!;e 


the 






cls.y pot rather 


unsightly. 







b. Plaitio pots 

( 1 ) Adv.'.ntaf>:n 

(a) Ligat woisht 

(b) Algae do cot grow on plea tic pots. 

(c) !T*:o eoll in plastic potn does not dry as 
quickly, 

(d) Plastic potii are easy to clean. 

( 2 ) )i)is:!dva!it:aga 3 

(a) Plartic is not porous, 

(b) Cverwaterlng ic rcrc likely in plastic pets 
then in clay pots, 

c, Perit pots 

( 1 ) Adv-Mitages 

(g) noth pot and pla* t arc planted 
(b) Elit'dnatcs the iiicd for rrtcriliaaticn of pets 
each tine they are used, 

( 2 ) Disaa/enteg 2 n 

Peat pots cannot be handled iridlvldually after petting. 

• j{ hat .fertility^ ^ by ne2d1_ln f>s and crtti i ;^? 

Seedling -3 and cuttings need all the i^ajcr anti fduor eleiiri'ts 
for gicwth. Potting soils usually need c^re frc'uerit 

applications of nitrogen end potash than phosphorus, 

11 , Vfhv nf.tro'^cn f.r.d potosh p-adrl r ore frenuontlv th'c 

—**>***— •♦♦^^^ »*■***» > <■ > ‘ -| - | T* 1 1 1 i n ■ ■ — r - | ir m- -|— - - l a -^ im ■■ w r i n ■ i* ■ 

phqsr-hrrus jr, rottxr «* y, soilt -? 

Kitrogen and potash leech out of tlui potting coll much r.ore 
rapidly than phosphorus. 

do dr:'’: potting sollo h«‘;ve cnou'.h fo rtll iaor 

for oa tiv "n r/c«.;.;rtjt? 

The fertility of the soil should be cheeked with a soil tost 
once per tie nth or tore. 

13 , How s*'Oiild fr-rtilir er be e:ld ''i to sett Ire. coils? 

a. Phospheru ar.i calciun f .'ttili /-rrs ere added dry to the 
coil before planting because they are net highly soluble. 



b. Other fcrtlllKers arc usually applied after plantins 
either in dry or liquid iciciu 

lA* yhat is the ycc u irc.r.unts f or bedding; plants ? 

Host grcenhouac plants grow in slightly acid soil— 
about pH 6. 5, 

. Km; oftp.r, S AOtild fcrtjl’Iner ha a nplind to beddin?, plants ? 
Dopendins on cizc of plants, Id.ncT of va:^her, and r.at.’icd of 
irri^^ation, fcr?;ili;^cr pay need to be applied every t\"0 to 
four vsahs. 

• Vhat are non?, of the h^^a r ds of ii^eroner vatcrl n ^ of plan 

a, Ccnt?r.val ll^^bt vratoring hoops the soil constantly vet, 

I'his lls.it.s the air supply and as a. result curbs rcot 
developp?.r,t:, 

b, Too little \;ater and uneven distribution of moisture 
will adversely affect root davalopnent, 

is r.o^n t by **predn.al shift'* of trr.vaplnnts ? 

*'Csradual shift" is a method used In whicli s;nall plants arc 
potted only in small pots, then shifted from cae size, pot 
to the no/*t larssr ciza . until they a re finally potted in the 
finish pot. 

3{h_at is T'ennt by sinf^le shift of tran splants ? 

Single snltt of transplants is a riisthod of starting young 
plents in either a two end one- fourth- inch or three- inch 
pot, then shifting them to the finish pot. 

-3?hich system. Ftradual or single shift, is in jrreatest use 
today? V.hv? 

Single shift. Although the gradual shift gives the gro-,?er 
greater control over the environment of the plant the high 
labor rcquirem.cnt make it less desirable than the single 

shift. 

k’h'At fr.ct l itics arc needed to perform the job of pottlnt and 
tranr.plmtln*'. ? 

A greenhouse bench to provide nearly level but freely draining 
units that can be sterilized efficiently, not be rec< ntanlnated, 
and be the right height and width for working with the crop. 

21. V^at s ize ben-^Ties my be- used for ease of working when potting 

_ ^ m mwH m 1 1 » ^ . ■ . ■ . ^ » ■_ ■ ■ _ ^ ^ , ar m Si i r mm m m — - i f 

plant s? 

Pot bcrches arc raised higher and wider than cost other types 
of grccnhcuso benches. Pot plants can. be worked on benches up 
to eight feet in width and two and one-half feet high. 

22 . How ca n cc uirrent and reterial a be ar ranged to avoid In ?. f f ic i enc y 
of op er at leg? "" 

Per a righu-herJed person it is best to arrange the petting table 
with the rooted cuttings or plr.nts on the left, the ar.pty pets 
in frcot of the soil pile, and a place for the pott*ed plant to 
the right. 
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23* to obtain tho 

Vo£ irU^Xl pits txic pot t ry be fiJlv'.! by elioving it into tlxa soil 
pile vith tiio right Lii'.d vhilo picking up the plant v;ith the 
left. !l 2 hi 2 a hole uith your fingoi' or dibble in the soil. W. 
plant is placed iii the hole, the tl:i:i.ibs cad forefingsrs of both 
hands me used to coMprsco tae coil on each cide of the plant 
In one t.otion, end the pot is eet in a flat to the right. 
Controlling light, tci:.peratura, hn^iiaity, and air in a crccnhoucs 
or cllnatariurj. 

t o h< rticulti^rcl crops? 

Light iiS nf.cc.cf;ury for phstesj^ithirsis. 

TuO^OGyvi.ii^c^j t.3 the prccci»3 of ctoring radiant energy of 
cunli.ght and a tre.'ofornetio.i cf the potential energy in the 
uanufoctured carbohydrates in the leaves of plants. 

.;the 3l3 trh «» plncn rorst 
a nlrr.ts? “ — 

About 6, COO footcanllco.*' ‘ 



5. 




ici.. ti.iwu:ji:i a fcatcanalos r y be siur^vatc4 on a noru 2 l 
sunny day. 

Thus for rojt efficient phococyathejls to take place, tha 
should be parfcin'ill.y shaded to rcdi’.ce the light 
intensity to an cptimun level. 

Int-^se sunlight? 

Plante grct.’Ti in tto htrcrg sunfi: It Terc t by having chert, 

heavy atcr:3, crall, light-colcrc'! loaves, and bleached f lever 

colors. 



By spraying a shr.dirg cer^pou-d cn the outside of*the glass or 
by placing i. u-jlin, plesfcic serf'^on, or tobacco cloth above the 
plants inside the graenhctse. 

In tiv-iny areas no u^oro than 500 5c otccailc-i can be CKpected, 
Short days seriously reduce fcod preductf. on. 

wintOT? 



a 

b 

c 

d 



byuC.Q pinuts farmer apart to reduce thading. 
F.roioya ovei'hcad obstacles. 

Clean frcci'.bosjjc glees. 

Supplvr.iaC vlth ertificia liP.ht. 



On a ccr . .ercial bade there c'.pper.rs to be no econoriical t.:- 3 us 
Oi furuliiiing er.ough artificial ligh*; to pror.ote phoicsyii'ciusls. 
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Hoy doas the Icnr^th of d ay affect fyc:?lnp, plarto? 

It affecta t!ia tloi/aring, leaf fcraatlcn, leaf drop, tuber 
forcatlon, fall color, end flov/erlns of soce plants. 

11, VJtiat t^.iO cc^nen flowcrlnp: cro’^i. ere affected by day lenrtth ? 
lloin 

a. By r.akiii 3 short days chry c ?.u\:h-?r.m3 can be induced to 
blcon. By r.akinfj lonj days flo*>7arln$ can be poatponod. 

b. By ieastlie?ilii 3 the daylij^ii houm polnsc t tlaa may be 
delayed In f lower ing. 



12 , \7hat is the UoImI relr.tio.ichln bei;\7?c:M llrht, ter,nerat«irc end 
huriidity i n r . f^rosidioua a? b" vi ir.ollcatlons for pro an - 

ho_u3 0 . \ >c ■ ■ t? 

Usually the iiore sunlight, the higher the ter.ipcrativro in a 
greenhouse, llinildity will usually decrease as the tcr.peraturc 
increases. 



During days of much sunlight, r.l sting and iri^igation will have 
to be deployed to reduce huTividity, Increased ventilation will 
lower the teir.pcraturc, 

13, vr^at effect docs tc.m^arature b .n''i on slants ? 

a. Plants grerw faster in V7urm temperatures, bat the qu.?15.ty 
of growth laviy not be as hi^h es vltb cooler tenperaturea. 

b. In vexn^v temperatures flc^./eva nay be sm/illcr and the color 
bleached or faded. 

c. V7arm tempciMtures arc desirable for foliage plants or 
propagation of plants. 

d. Cooler tci-vcfaturcs «nre used for holding plants dorrant 
or develop 5,ng and maturing flc^ror buds on plants. 



14. 



ir.iat arc the usual methods of cent*, oiling 

«■».**• Pi ■ la pwi •*. <i 

_ grGenhou<;e ? 

a. Suiaier: 

(1) Use of ventilators and fans 

(2) High pressure mist systec-s 

b. Uinter: 

(1) Furnaces 

(2) Ventilators and fans 



terperature in the 



f. 



15. VTna.t t^’O typ es of rolstiu r c ccn dl tlcn s ar e important in preen * 
hous a iinn.'- ^cn cnt ? 

a. Soil r.oisture 

b. Air moisture 



16 . \>n~tV is a i r hu<"idity i m ucrtanl: in a trer-r.houne ? 

I'he greenhouse is usually too dry for many plants during the 
day in the suiter. During the heating period in vdntcr it is 
even drier bctii rdght mid day than during thj'. dry per ids of 
suu/ncr. 
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a. In too dry conditions: 

(1) Transpiration my be greater than water absorption. 

(2) Coll enlargement will not be as great. 

(3) Plants vdll be shorter and the leaves and flovrers 
will be shorter. 

(4) Rate of grow'th is slower. 

b. In too hirr:id conditions: 

(1) Plant growth is too soft as cells enlarge more than 
is desired. 

(2) Growth of disease organisns is promoted. 

(3) Tho plants' resistance to diseases is lowered. 

17 . How can the hnmiditv of the air be controlled in a greenhouse? 

a. By high pressure mists. 

b. By keeping surrounding areas such as walks and area under 
benches moist so as to gain moisture from evaporation. 

18. Vhat two in ::t rr‘.dicn t 8 o f air ai*e of prirary importance to 
plant frrowth ? 

a. 0}:ygen 

b. Carbon dioxide 

• h1iy is the ca r bon dioxide level espocially critical in Rreon * 
houses durtn/^; the x?int«ir ? 

During the \7inter greenhouses arc often closed for extended 
periods of time. Plants tend to use up the existing carbon 
dioxide and a deficiency will develop. 

20. Vf'nat are soma methods that mr.y be used to control the carbon 
dioxide level in p.r c v'^nhouscs ? 

a. Apply additional carbon dioxide by artificial means. 

b. Insure good circul^stion of air from outside the greenhouse. 

21. How can you control air movcrir;nt In a greenhouse? 

a. Air movement is accomplished best v;lth air circulation 
fans. 

b. Ventilators and removable sidewalls arc sometimes used. 

Vh y is ccntlivjous air mover.-^.nt Irroortan t? 

It provides more uniform te:vpsrature and humidity conditions 
throughout the greenhouse. 

Using special structures for plant production. 

hllQt spgglallggd structures are u^ed in the g reftnhonco, business? 

a. Cold frauc ' ' 

b. Hot bed 
Slat house 

d. Lath house 

e. Cloth house 

^ • yhat u"o is r~d3 of the special greer>house structure s? 
a. Cold frene 

(1) Hardens off plants 

(2) Provides a cool cnvlrortwcnt 

(3) Provides a cheap form of protection for grov'ing and 
propagating plants. 



b. 



Hot beds are used for gcri’inatlon of plants needing a less 
controlled environ ;i5nt than the greenhouse* They are 
less expensive than a greeahouso, 
c* Slat houses, cloth houses, and Isth houses provide some 
production but shade is an Important part of their use* 

Vihat In a hot b ed? 

A hot bed is a structure that can be hftwated but lacks co.nple.te 
control over the environment* 



W hat ritorj.a‘^G can be unod fer n l ^nt struct uren l 
Econoiiiical building material my be used, Lvaber, concrete 
blocks, concrete, corn stalks, straw bales and olmilar 
material may be used for the oidas and ends. The covers arc 
of glass, cloth, anox; fencing, plastic (vinyl), canvas, and 
straw mats* 



5* Row rev a hot bed be hanted? 

Soaa source of heat ia needid for hot beds. Furnaces, stoves, 
boilers, electrical heating cable and deconposing manure are 
some of the ways of providing heat* 



6 . 



What are the cc r; non d inanalcr.s of hot beds and other structures? 

a* Hot beds arc usually covcrc-d x;ith sash measuring 3* x A*or 
4* X 6* , This cash is standard for the industry and 
consequently the dimanoions of the beds V70uld need to be 
kept in units of the saah size, 

b. The beds, both hot and cold, need to be narrow enough to 
tend fro.u outside the structure thus a width of si:: feet 
would be the maxisnuvj, 

c. Hot bed sides should be at least six inches higher on the 
north side than on the south side to allo’w the sun's rays 



to enter. The cold bed can be even sided, 
d. The other structures will be dir.annloned according to use 
and material* 



^ • How does a cold frann differ frem a hot bed ? 

A cold fre^ee has no source of heat other than the sun. Ho 
special means of retaining the sun's heat is used, hence the 
name* 



® • V^ , at r\aterial s riviy j?e used for coverin?t a cold frar.c ? 

Class sash (3' x 4' w 4' x 6'), canvas, cloth, straw mats, 
boards, plastic and other glass Cubatitutes may be used. 



9 * VJher e, r h ou l;! c old .f.rnne s and ho t brd a be loc ated ? 

a* Both need a well-drained location* The hot bed should 

extend cast end x’sst for greatest light and face the south, 
b. The cold frei-a may face the north if used for rooting 
cuttings and can face the south for growing seedlings. 
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10 • VfAfXt ia tho purpcoo of Ir.th shidpq or lath houseo ? 

These structures are inexpensive to construct and arc used as 
gro\;lng structures In the ciuijor time In the. northern areas 
and year around In southern areas. Ilydrangca and aisaleas can 
be grown in thra because they furnish 50 to 75 percent shade. 

^ ^ • Vhat use is r^..:Te of __a clo th _ h Q\:^e? 

a. A cloth house nay be used for suiixiar production or for 
propagation in mild clir.atc.s. It protects against wind 
and rain. Asters and tlirys.'mthccmm 2 are grown as cut 
flowers in them in mild climtes. 

b. Thu disadvantage of a cloth house in the reduction of 
light. 

F* Propagating grenn!:ouse plv^'nito. 

l^hat ara the c o i?-^.on types of cuttinris? 

a. Hoot cuttings 

b. Stcra cuttings 

c. Leaf or leaf bud cuttings 

^ • When ehould root cuttin ‘^3 ba taken ? 

a. Full and early winter 

b. Winter 

3. How should root cuttirr:s be handled? 

-Ti rr-~m iM Hi— 

a. Fall and early winter 

(1) They should be taken by running a trencher close to 
the parent plants and cutting sections froiu expcced 
roots. 

(2) The roots should bo sectioned into two- to scvcn-lnch 
lengths, one- fourth to one-half inchec in dlsmoter. 

(3) They should be laid horizontally in shallow trenches 
ard covered with two to three inches of soil. 

b. Winter 

(1) Cuttings arc usually collected from stock specifically 
dug for propagation. 

(2) Plant them In flats and cover with one and onc-half 
inches of soil. 

4» What are the tvnss of ctr.n cutting's? 

a. Rhizene 

b. Tuber 

c. Softwood 

(1) Herbaceous 

(2) Greenvood 

d. internediate 

(1) Pvipewcc'd 

(2) Broad leaf 

(3) Evargre-cn 

e. Hard’.rood 

What a r c tV .e r. ffcets of ti^ ^ o cf taklrg softv70od cutt 5 n "3 cq root 
Intt iaticn? ’ ^ " 

a. Cuttings should be taken at a tl!;:»a when the carbohydretes- 
nltrcgen ratio Is relatively high. 
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7. 



8 . 



9. 



10 . 



11 . 



12 . 



b. Rate r.nd percc'itasc of roo£iii 3 is directly proportional 
to tht carbohydratc-nltro^ca ratio and content in the 
plant . 

What io a n etho^l tha t my bo unci to daterrtine the existence 
of optiT.rn coi iitio.^a for roon ir ;? 

StCiza to be ur:ocl arc ccuprcsscd between the thuirb and forefinger; 
if the stem snaps, the tlseues probably arc ready for rooting; 

If there is no clean breaU or if the stem merely bends, plants 
are probably not ready for cuttings. 

!1o> 7 should so ftwood cuttinrs be hi^.ndLcd ? 

a. Section "the shoot into four- to six-inch lengths. 

b. Remove the Ic^^cr leaves. 

c. Kake a basal cut one-half inch below t'le node. 

Wliat factors affect firrr^ood cuttings ? 

a. Foo<rGuppiy 

b. Juvauility 

c. Rooting medium 

What tyno .3 of cuttinf^s nay ba u:?c.d to proparato cverffrenna ? 

a. Sir.plc 

b. Bed 
e. Hallet 

How is the sl^^ ole nathod ^ t he roat Innortant method) uoed to 
pro;: t e e ver <•;? sens? 

a. Viic cuttirg is made of the current season’s grovTth. 

b. The foliage is removed frera the lower third of the cutting, 
e. Wood should bo collected fre^a November through ?cbr*uary. 

d. Cuttings should be from five- to ten-inch lengths. 

What facto r s affect the rooting of hai*dvood cuttings ? 

a. Food supply 

b. Sex of the plant 

c. Wounding responses • 

d. Oxygen and moisture 

e. Temperature 

How ohovxld herdwood cuttln ; >s be handled ? 

a. "^Select mcderatdy vigorous, well-natured, one-year-old wood 

containing viable buds. 

b. Shoots should be collected in the early winter, after one 
or two sharp fr ceases, but should not be frozen. 

e. Reaove the base and tip of the shoot leaving the medial 
two-thirds of the branch three to ten Inches in length, 

d. The basal cut should be trade at a 45 degree slant abcut 
one-half inch below a node. A cut at right angles to the 
stem at the distal end should also be cade. 
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• Wtiat f.ro or)t ivr ?.\ root i uf* p^dla tfnperr^.tnres for root Ir.lt l.^t loii? 
For Kost herbaceous cuttlngc optima bench tenporaturea for ~ 
greenhouse propagation lie bcUwcon 65 degrees and 70® F, \;ith 
an air temperature betuecn 55® and 60® F. 

^’«hat are tha f'dvantf ;’’».a a of In t gimittent-rilst propagation ? 
a* The particles of voter, ctoralsed under pressure through 
nozzles, forn a thin layer of r M iture on tho loaf. 

Those arc constantly being cvaporat.d, with a resultant 
absorption of heat and significant cooling effect. 

b. Water loss from cuttings is reduced and vilting is prevented. 

c. Because of the abundance of foliage vhich may be retained 
at the tiro of cutting placcri;?nt, a greater supply of 
carbohydrates io available for rooting and conClnuad grO',;th. 

• h^ct in t h e difference bettjoo n clorr . r.nsy and rest period ? 

a. Dormancy. is the failure of aeoda to germinate because of any 
condition, internal or e::tcrnal. 

b. Rost period is the failure of seeds to germinate because of 
60 E& internal co!\ditlon. 

Kov; can cced don»ancy or rest per ids be brohen to focllitcte 

a. Acid treatnant 

b. Scarification 

e. Soaking in vater 

V^'^n should rrnuale be start ed? 

Indoors, tho plants i.uy be started as early as January or 
February, but should r.ot be set outsids until danger of fror.t 
has passed. 

Wh?.t are the prooertios of a good soil r.edium for startiu,^ . 
annuala ? 

a. Proper aeration 

b. Adequate drainage 

c. Adequate v:ater holding capacity i 

19. .What tyno and analysis of fcrtillt^cr should be used in tha 
scadbi ^o? 

Use a ccnplcte fertilizer, ouch as 5-10-5, 10- 6- A, or 10-10-10 
and apply at tha rate of one to tiro pounds per 100 square feet 
of flovrerbcd area. 

Ro*/r often shoul d r.eirlv-ooircd g ;si^ ds be watered ? 

a. Water only as necessary. 

b. Cheek m-5iasure twice a day. 

c. Use subirrigaticn with Bi>:all sends. 

d. Apply iratcr gently. 
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2 1 • Whon 8?>ou1d bs tM? t\ 

Firiit thinnir.;^ ehoaid bo done? at tlie tlwe plants (ncDdlingi;) 
begin to proJiicc. true leaves. 

b* hat ar e freed ftn^ gicldcs lor treating seeds prior to 

a. Talr.:u 

b. Cap tan 

c. Caloranil 

d. Ferboo 

H rry lauch fivr ^lc l dc should bo U 3 :d ? 

For each ordiirivy coed packet) use an ainount equal to about a 
s^tch head, 

kliv arc ee'^us tr eated w ith ^fr-n-^ lcid a? 

Seed troatr.eat is one Irportaut precaution against seed rot 
and dariping off, 

25 . V h_v juxfa no^e gcnoral control t v^n suron for f^reenhousc iT^o-^ct a 
and d .f.sc’'-:>f/;V 

a. ^terii’iae the soil, 

b. Use coed disinfectants cuch as: 

(1) Bichlcrldo of r.-ircury 

(2) Organic ciercury cci pounds 

(3) Porr.tildchyde 
(A) not T/ater 

c. Use seed protectants such as: 

(1) Copper ccaipounds 

(2) Zinc cxidcs 

(3) Organic mercui*y cci-.peunds 

d. Use insecticides cuch as: 

(1) ChlordriHe 

(2) DieWrin 

(3) ralathlcn 

(4) Cavbonyl 

(5) Dlar.iticni 

(6) DOy 

(7) Mitaldohydc 

2 4 • hint pr ec button s should be f olle;rc.d vbon usin^ pest i cides ? 

Always read c-id follow tha directlcao given on the label, 

27. Define or drr,.:?:lbc rreh of tko f.o\lQ'7irA: 

a. Prcpcgvatii; \--A wiiAns (5c:''..*al or asexual) by whlc*. the 
nagnltudo of a plant specie? is increased. 

b. Dormancy— Any condition, i-i^.cmcl or external, vbteh ton’s 
to prevent seeds fretn g? wine ting, 

c. Cuttlr-g--A detr.chcd vcgot.'.tive part of a plant which vhnn 

. placed urd:r suitable cc\'’iticn5 will develop into a cr-.plote 
plant, c^:ilar in all ch'r jct:>rl>tics to the parect pls.nt. 
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d. H^^rr.ono— A subctarcc produced In one part of a pl<Lnt in 
lov? concen!:ration for use or action in another part. 

e. Fungicide— A clic-iical corpoend used to kill or retard the 
dcvelopi’.'.eiit of fun^i in or on plants. 

f. Scarification--J!3caaniCwil or chenical neans by vhich the 
seed coat ic penetrated to allow the entrance of uoisturc 
in order to brc:?k dorivancy. 

g. Rest per?.od*— An internal condition that tends to prevent 
seed gernixiation, 

h. Auy.ln--A cenpound \diich increases elongation in slioot 
(raristcinatic) cells. 

i. Stratification— An aftor-rl.panins period in which seeds arc 
subjected to abundant rcicture, ro.ple o;<ygcn, and relatively 
cool tc:::peraturi:o in order to induce gemination, 

J. Soil drenc‘l’--A chcnical cervound used (often in place of 
stei-a) to kill or retard the developxient of fungus spores 
In the soil. 

k. AsGi^ual propagation— A Kions of increasing the ragnltude 

of a plant species by use of ycgx'^tativc parts such as roots, 
ste:.js, leaves. 

l. Annual— A plant that requires one grovxing season to coripletc 
Its life cycle. 

n. Gcrrjinatioa--Ilr.i3rgGnce ar.d initial groxxth of an Inplantcd 
seed. 

n. Bic!riiial--A plant that requires t' o growing seasons to 
cc'.ipletu its life cycle. 

o. Rhlso,ie--A r.odlficd root or stem growing in a cylindrical 
pattern below the g: c und level. 

p. Sexual pronagatiCii"*A r.caa. - f iiicreaslng the mgnitede of 
a plant species by seeds or spores. 

q. Perennial— Long lived plants that require core than tiro 
years to ccrinplcte the life cycle. 

r. T«bcr--An Uiidcrground sten or rootstock possessing several 
nodes and J,ater nodes. 

s. ln 3 ecticilo»-A chcuical cccipound used to kill or control 
Infestations by insects. 

t. Apical dociinar.ee— An effect of the suppression of ths 
dcvclopr.ent of tlxs axillary buds by the terminal bud. 
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A350R1CUI.TURS 



A Source Unit for Vocational Teachers 



V/hen and hov to use trils uri’ t 

Aboriculturo. involvea the cultlvatica of woody plants, particularly 
thoae used for decoration or shade. The four problen areas included in 
this source unit are as follo'',7S: 



1, Identifyins trees and shrubs 

2, Selecting end tuyins trees and shrubs 

3, Cultivating f.r4d uulching trees and shrubs 

4, Fertilising trees and shrubs 

These four problco areas can be taught as a unit to Jurfiors or seniors or 
the problem area on identifying trees and shrubs r.ay be taught to freslpien 
or sophomores. The first three problem areas should be taught in early 
fall or late spring \jhen classes can participctc in field exercises. The 
problcj area on fertlli.rers should be taught in Kirch or April prior to 
the proper tima for ferCili'^er application. 



The problem area on tree and shrub identification can be taught 
to beginning students in horticulture or agriculture. Tha latter three 
problin areas should be scheduled after stuiontn have received basic instruc- 
tion in biology, soils, fertilizers, and plant growth and developr.eit. 



Host teachers of horticulture agree that students should be required 
to learn the scientific as well as the ccenKa urmes of plants. High school 
students vdio are preparing for er;ployrj2nt in horticultural busiuaDses will 
need to kno;/ the scicutific nanes of plants if they are to corcvjnicate with 
nurscry:3en and landscape gardeners. 



Prob le m area ou t line 

A. Identifying trees and shrubs 

1. Nomenclature of trees and shrubs 

2. Classes and types of trees and shrubs 

3. Chcractea’istics used in identification 

4. Identification by general appearance 

5. Identification through use cf a plant key or guide 

B. Selecting and buying trees and shrubs 

1. Purposes fer vbich trees and shrubs arc grosm 

2. Factors to consider in selecting trees and shrubs 

3. Suggested trees and shrubs which serve various purposes 

4. Grades anvd standards for nursery stock 

C. Cultivating and mulching trees and shrubs 
I, Purposes r.ud methods of cultivation 

Types of mulches 



2 . 

3. 



Mulching practices 



§ 



D» Fertilising trees and shrubs 

1. Five cardinal principles of plant grovjth 

2. Relationship of fertility to plant growth 

3. Function of plant food elcr.ents 

4. Deficiency symptoms 

5. Selection of fertilizers 
6« Application of fertili'^ers 

7* Special prcblcr^ in fertilising trees 

Lerr ningoi7t cc;":e 3 

m >n Mia Ml III 

The content and teaching approaches used in the teaching of these problem 
areas should be planned so as to contribute to the following cbjectlves: 

A. To develop the ability to Identify common trees and shrubs 

B. To develop the ability to select trees and shrubs for particular 

purposes 

C. To develop the ability to cultivate and ruIca trees and shrubs 

D. To develop the ability to select and apply fertilizers 



istions for ?ettin:^ st -'^ rted 

A. Give students an identification cncrcise to develop interest in 
the problem area on plant identificritlon. Use colored slides or 
pictures from nuriicry catalogues for the identification cciitost. 

B. Acl: class members to bring in leaves from trees and shrubs raised 
at heme. Display leaves and names of plants on the bulletin board. 

C. Take a field trip to the school nursery, a ccmaercial nursery, or 
to local residences to Identify trees cr shrubs. 

D. Ask students to name a tree or shrub uhich Is used for shade, 
spring flowering, fragrance, wind breaks, fall color, berries, and 
border plantings, 

E. Show varices kinds of mulching materials to class and discuss 
uses of each. 

F. Shov7 class excmiples of leaves and t:d.gs from fertilized and 
unfertilized trees or shrubs. 

G. Sho;/ class pictures or slides of trees or shrubs exhibiting 
deficiency syi ptoji^s. Explain the causes of each problem and 
suggest possible solutions. 



Student refer e n ces 

A. Synoads, George V7. D, , The Tr ee T.de.-if :j .ficntion_Book., Hew York: 

M. Barrows and Co,, 1958. 

B. Symonds, Gacrgc U. D, , The Shrub Ideatificntion Book. Kew Ycrk: 

H. Barrors and Co., 1963. 

C. Firons, P, P., Tr ee ILni nte nanc e. Hew York: Oxford University Press, 

1959. * 



Teaching, » cr^ut v.ne r.t rnd rat e vialo 

A. Colored slices of so^e trees in blccn in the spring and leaves as 
they change color in the fall of the year. 

B. Samples of leaves from trees of different color to ccmparc then 
for interest and beauty. 

C. Semples of different grades of nursery stock. These can be kept 
from year to ycao: just to shew size, length, and root size. 



D. Measuring cqutpi^.cnt to measure trees and shrubs 

E. Sanplcs of r.ulclics, moisture tester, and soil thcrmonctcr 

F. Slides shOidrig voed control by chonical means 

G. 16 tn film • “The Easy V?ay,” Control of la;m & garden weeds, 
Clans Products Co,, Indianapolis 6, Indiana 

H. Plant spscijrer.s (either in school nursery or local nursery) 

I. Tegs to identify leaves when drying 

J. Shoe bor.es 

K. Cornaical 

L. Alra 

M. Plastic spray 

W, Ijiirsery catalogues 

O, Clipboard for ccch student for field trips 

P, Pictures of corir-oa trees and shrubs 

Q, Paper bag marked "Ll/lICI?* with A on, bottles of ei.r.oniun nitrate, 
treble phosphate, muriate of potash and lin'-estone 

R, Colored slides showing trees suffering frc?m malnutrition, healthy 
trees, and methods of fertiliser application 

S, Chert shotring recoup*, ended ariounts of fertiliser 

T, Specimen leaves and twigs showing "die back,” growth rate, leaf 
aise, and color of both healthy trees and those- suffering frOLt 
malnutrit5.on 

L aboratory e :; ercisen __sad sn <:cial activi ties 
A. Laboratory exercises 

1, Planting a balled end burlappcd tree 

2, Balling and bux'lapping a young tree 

3, Bracing trees and Hubs 

4, Pruning mature trees 

5, Fertilising large trees 

6, Selection of trees and chrubo for a here sita: 

a. Make a drawing of a hOi.'e s5.tc and yard on a sheat of 
paper 11 inches by 16 inches* Msrk areas vhsrc trees and 
shrubs are to bo planted, 

b. Have each student select trees end shrubs for the areas 
provided on the drawing trying into consideration the 
following factors: 

Shade characteristics 
Disease and insect resistance 
Clinatc and soil requirements 

Decorative value as it will fit in with the buildings and 
grounds 

Colors In spring and fall 

7, Dctecuine the grade and cjuality of trees and shrubs 

a. Group three students tog-ether and let thorn develop sera 
standards to lollo-w in grr^ding trees and shrubs for sale. 
These etarJardc should be developed for coniferous trees 
and for deciduous trees. 

be Have students cc;i?are the standards they developed with 
the American llursery Association standards. 



8. Identifying grades and quality of llursery Stock 

a. T»*dce class to nursery ^rhero students can observe trees and 
shrubs that have teen graded for sale 

b. Lot nurscrycan point out characteristics and icjportsnt 
features of stock as used by the ihaarican Nursery Association. 

9. Apply cliCTiicals to school plot. 

a. Observe '.v’aod control 

b. Observe dr.-.asc to plants 

c. Observe residual effect 

10. Apply nulch to school plot 

a. Observe weed control 

b. Observe grov/th of plants 

c. Check tco:poratu::e of soil 

d. Check noisturc of soil 

e. Check quality of nulch 

11. Fertilize trees using Ross Root Feeder or hydraulic injector. 

12. Hake foliar or soil applications of chelated iron to pin cik 
suffering frc:a chlorosis. 

13. Deternine cause of chlorosis and check effects of spray applica- 
tion. 

14. Test soil frcia tree area for p3I, available phosphorus, potassiwn, 
and iiitrcgcn. 

15. Make tissue test of leaves for nitrogen, 

16. Rate fertillized and unfertilised trees of crr.e species for 
leaf color. Score frcia 1 to 5 dependirg on shade or depth of 
green color. 

17. Measure terninal gro^Tth of various trass. 

B . Special activi t Ic s 

1. Let students suggest trees and shrubs for crees on rchcol grounds 
and point out problems of plantings already located. 

2. Have students select trees or shrubs for liCL',a and yard as r»ay 
be needed to irorove it. 

3. Take a field trip to a nursery if possible to observe quality 
of trees and to study grades. Students could also ccicpare 
different species of trees and shrubs. 

4. Figure application rates and apply fertilizers to trees ca 

school and hcr;e grounds. * 

5. Visit local nursery; an to sec fertiliser materials used and 
methods of applying thr^ia. 

6. Visit a local landscape that chov?a good tree and shrub fertiliza- 
tion and care. 
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qv’aT * t ionr> g?d finsr ; 

A. lilcatifyins tvooG ivnd shrubs 

^ pl^.nt klri^tdcn in 
dfecre.r ^i nf, c.:u- ? of r.r-.rnltu do? (ilijor TsMCt) 

Klr^donj 
Division 
Clcss 
Order 
Piniily 

List f.be ,p;’'er _(clan-*li;lc--. >ior^ balOv; fmilv) In d fi.:-r: .aslt 

ord e r p x y r- ';n VVilT:* 

Gcm'.r. (pU'i;,:i genera) 

Spacicf; (ebbrcvic.te .1 ep, or, ior plural, spp.) 

Variety (Latin Varictaa; rbbrevi.'.'tc:! var.) 

Fom (Latin Fcrira; abbreviated f.) 

Individual (T.atin individuur) 

3. IJMcb tay.n in unerl in the Id: :iti cation of trees end rh:nbs? 

m ■ - ««4ft «»■<«• • <n ■«- **r« «*• »>■ ii ww m m%^m n i ^ » 

Both the r.iajor ard Minor tc;:a are used, but thu rclentlfic nriae 
begins with tac genus in \.hich the first Inttcc is capitalized, 
thevi tua spvacicj \.hich is not capitalized, Sc.-iati-.^os the variety 
and fern ere also given, but for general purposes of idf.ntification 
only the genus and species ere used. 

vn^a^t i s a t rea? 

A tree is a voody perennial usually bearii^g a single ru'aia sten 
vhlch ccT’.ronly e'icoeds ten f'Et in height. 

Whf t in a shrub? 

A low, usually several 6tCT..n:::l, vroody plant lo called a chrub. 

pisti rn;.i-..ish betv-cen cr.:val,_ bic.viinl e.nd p c..;enD isl, 
llhcse are classifications of plrato br.ced upon life span?, Au 
annual usually co: plots:* its lifa cycle during a single grcving 
season, A bj.crixalal coj^plctes the cycle duriiig tvo growiiig ^ 

seasons and a perennial grevo for a uuMbor of years, senetir-es 
hundreds of years, V/oody pleats ere usually percnaials, 

s ro dcoidrour' plants? 

Plants vhich lose their leaves in the fall and stay bare all 

winter. 



8 . 



Vhat ere cv'‘' 0 'o>:osuo? 

Ihosc plants ^raich stay green all year by keeping their foliage 
during the winter. 



^ • W h/-t are t h o t;%C' cla^slflcatio r-S T .it !i ro card^^t o the po siticn of 
leaves to the e">d to orch oth^ev? 



>«r.4 



Opposite “ loaves arc errang/.d c’iroctly opposite each other on 
the ctc33. If r.orc than tvo l?ivos »a7:lse frcvi the srrae pooltlcn 
on the tvig, they arc raid to be vhorled. Alt ornate - tha leaves 
ere not opposite each oth^r, but arc str.ggored, ons loaf ca o.ic 
side of the sterj with thrj no>;t lerf part way up the sten on the 
opposite side. 



ERIC 



B-74 



Explii^.n the diff^Tcnce bQtvs r n pfr n ate and pnlDate l e aves . 

When the side veins of a leaf branch off frCia the nidrib like 
A feather this ei’i-an^e. .ent Is called a pinnate. But if the 
leaf has no central nidrib and the veins arise from the leaf 
base like a hand, this leaf veination is called palnitc, 

^ ^ • l^^t is t he d i ffe re nce bitv:~ cor.pound leave s? 

A sinplc leaf only hvis one bl?dc vhich is attached to the stc.'a 
by 1 stalk called a petiole, A compound leaf has a minbcr of 
blades vhich are attached to the stcni by a einslc petiole. 

The arron^cii.ants of the leaf blades sriy be opposite along the 
petiole (piuaataly cciipcnnd) or all t!ic leaf blades cay arise 
frca the end of the petiole (palnately compound), 

^2* Whnt rre th e tvo r»ain clainificnfctoni of trees ? 

Broadleavod and necdlc" leaved, 

13, Whnt chrractf:v5.?tic3 arc used in idcntifvins brond-lcnvcd trees? 
Opposite leaves, bu?ls and brsnehin^s, presence of thorns, tbape 
of leaves, presence a/nd shape cf f levers, presence and chape of 
fruit, twigs and buds, end bark. 

All n-jcdle* leaved tvor^s arc evr,r.»rnon e::cept tv;o, Wha.t arc 
thonc i 

Baid Cypress (Taxodium diotichitn) and Larch (Larix), 

15 , Miime the seven genera of tree s that have oppoglte Icavao and 
buds . 

Maple (Acer) 

Ash (Praximis) 

Paulcnvnia (Paulowala) 

Catalpa (Catalpa) 

Buckeye (Aesculus) 

Nannybcrry (All Vihuvncui) 

Flcvarlng Dogwood (Coriius florida) 

16, W ith r e spec t to ficnjorinr-., dif fcrc7it5ate bet’-^c-sn dlcoclous and 

tconogclous tro.03 ctyd perfect , 

Dioecious tjccvvs have rale (stiidnatc) flovors cn one tree and 
female (pistillate) flovrers on d5.ffercnt trees and of course 
only those with fe^salc flowers vill bear fruit and only then 
If a male flowering tree is close enough to fcrtillnc the 
female flcrjcrs, Hemoacious trees have both male and feraalc 
flowers (separate flowers) ca the sania tree, whereas cor.e trees 
have both male and fcrale parts in the cane flower v.hlch is 
called a perfect flcwer, 

17 , M.r;ao the trc GS tha t have them? , 

Hawthorn (Crataegus) 

Osage Orange (ll?ahura pomifera) 

Cordon or Bl. ck Locust (Rcb5.nia Pccudoacacia) 

Honey Locust (Glcditcia triacaathus) 
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cnci renus of noodlcflenvod trees v!>lch do not bear 

COT'CS, 

Yew^Taxuc) 



Ejot h tltc Plr .n g^3 nr iodl. o*; growing In clusters « l!ov 



cr.n tV;'jD!! ba 



Ihe Pine lus naa.lios in cluctirrs of tvo, three, or five and 
the Lnreh hiva many t'orvi needles ^?hlch ere short and feathery 
and are deciduous. 



20 . 



h:v 



nay 



Of p/>-: tl:»-1 c.".vcd troas. vho ss n e edles f»xp’J slx^r.lv. 

Srr uc c^.b.; ci: >:1 ■>'^ivJ.r! y ; d f y c- \ c':b iv c; cn': c a ? 
spV uce (Pieeo.) neellcs eve fourc;ieed needles vhich arc born on 
short projectienr. on the tvig O.ich can be felt and scon where 
needles have fallen off. 



21. >ne the ^e^.ora which have flat ne edles gre;^!^ ?: slnr^lv. 
Fir (Abies) 

Douglaa Fir (Pseudotsusa taxifolla-not a true fir) 

Yw (Taxes) 

Kcrilcck (Tsuga cnnndensla) 

Bald Cypress (i'ancdiirn dicticlusa) 



22 . 



yr re th e three porte r a vh ich hr.vo o 
Red Cedr.r (Junj’.pcrus virgini^.na) - 
Vtilte Cedar (CI’:jt;aecypario thyoide 
Arborvitee (Thuja occidentlalis) - 



calc- lik e or pr ichlv recdlf 
both 

s) - flat, scala*lik 2 
flat, scale- like 



^ 3 • V'hat are the r a jo r clA.'; sif lcS' :ion o f shrubs? 

Broaileavad upright shrubs end ncedie-icaved shrubs (upri^jht 
and prostrate-all evergreen). 



V?l»£t ch.'iraciiorisfcics cr psrts of the plant are u sed to idcntl.'^ 
shru b s? 

Thorns, leaves, flowers, fruit, twigs, and bark. 

Vhnt is a rro vnd c over? 

These are tr.nll broad- leaved plants th'^t nonr,ally do not grow 
over 12 inches in height mrd arc usually quite dense. 

B. Selecting and buying trees aiid shrubs 

k'hy do V3 plant trees and shrubs r . rcund a hesia? 

Shade 

For borders 
Wind break 
Beauty 

Attract birds 

Add interest 

Color in spring 

Color in fall 

Fence lines 

Blend vlth building 

7n crease value of property 

To screen objectionable v;*ev3 

To fvev.a. dosiiwablc views 



24. 

25. 
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2' V^rit thinf T g sl i ould be conaiclered In selecting trees for lnnd « 
scPDi n nj th a 
Size of buildings 
Shape of buildings 
Size of grounds 
Locctlon of drive or valks 
Outdoor living area 
Shade desired 
Disease resistance 
Insect problc'is 
Rate of growth 
Wind end ice dr-.n'.ngs 
Freedoaj froia trash 
Leaf drop 
Color desired 
Special features wanted 
Texture of bark and leaves 
Shape of tree or shrub 
Length of life 

Glinate and soil rcquirer.snts 
Size of tree or shrub \A\en nratore 

3. VJhat trees or vsbru bs wi ll provide early cprlrn dccoratf.va features? 
Flovrerin^, shru bs TIovqvS a i^^, tree s 



Silver bell, Caroline 

Mock Orange 

Lilac, Persian 

Flo’ raring plun 

Quince, flowering Japanese 

Forsythia 

Sumac 

Viburnum, Burkwoed 



Tulip tree 
llagnolic, saucer 
Crabapplu, flox^eving 
Lir.den, little leaf 
Dogwood Cornelian 
Mountain Ash, European 



What trees or sh r ubs my bo u >s 
c olor s’? 

Shrubs 

Azalea, Ozalca laollis 
Cherry, Manchu 
Currant, Alpine 
Euonyraus, d^:arf wing 
Fringe tree, l/hlto 
Holly grape, Oregon 
Honeysuckle 



d to provide bright fall dccoret5.v^ 



Fall color 

Red- -bronze 
Reddish 
Yellow 
Rose— red 
Yellow 

Bronze to purple 
Blue- -green 
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Trees 



FaII color 



Ash( 

Ash, Green 

Birch, E*:rcpeen V*h:lto 
Crebnpplc, flcwcrli'ii' 
Do3\?ood, flow::rin3 
Cork tree 
Ginkgo 

Hcsnolin, saucr^r 
Sx7sctgum 

SascAfras, ce: :oii 
Tupelo (blesk guLi) 



Yellow 

Yellow 

Yellow to orange red 
Red to violet 
BrcAKS 
Yellow 

Green to bron7:,e 
R^d— orange to yellow 
Orfiige to red 
Oi’uiige, red, ecarloC 



5« &v»‘r<'rr''n. rkrubs i.iny be n:::w\ to orovlda til yc 5 ir doeoro 

valu i? 



Shruke 

(rsrrow lcr>f) 

Yueea 

Yew, upright Jopav.cre 
Yew, oprer.:Ung Joptnese 
Yew, Iliitficld cr H5.cks 
Junipers 

(broad leaf) 

Ccnvcxlcaf Jepa-ici;:i Holly 
Glosny Winter Creeper 
Asiiericr.n Holly 
Cable ilaaka 
Rhododendron, Getawba 



Fl0T7»r or f ruit effects 

Yellow to vhlta flower, July 
Rad fruit in fall end winter 
Rbd fruit in fall and winter 
Red fruit in fall end winter 
Elua-green Foliage all year 



6. VHiat corJ.fc-ro'oo tree?} r.ry be usicl to provide full-year color 

■ii '»IM TT-r T t r rw ■ ~i nii t i -> — ^T tmt fi airwwrM n i ■■ ■■ m T i> mniw,iM« w.tju 

and dccovitlvc: value? 



Red Pine 

eastern White Plnc 
Wliite Fir 
Hikko Fir 



Oriental Spruce 
Colorado Blue Spruce 
I'ativa White Spruce 



7. 



Wl,!^c^^are s c ;:^?. of _th s _ *~v 
area:.? — — 



that r :ay be used in I rr^e 



Sycf-:30re Maple 
Red Pine 
Hcckberry 
White Oak 
Scarlet Oak 



Swcctguji 
Ar. eric an Linden 
Thorr.lcas lloaaylocuot 
Tulip Tree 



8. a rft sc ;->3 of tho snnll trees that could be used In Bnall 

yards or lfv^f?a fy ean? 



White Frir> 2 ctree 
Saucer Magnolia 
Redbud 
S:.ioketree 

Panic led Gold car ain tree 
European VT^'iitc Birch 
Kentucky Coffcetrcc 



Aiaur Corktree 
Flo^jcring Crabapple 
Flowering Do 2 \?ood 
Aiaur Haplc 
V^iite Kulberry 
Scr\dccberry 



9. What shr»o->fl ft^onld be uaed for fotindg.tion plantin?.3? 



Spreading Japar.ace Yew 
Spreading Englich Yew 
Ward Yew 

Woodward Arbcrv5»tae 
Dwarf Mountain Pino 



Sargent Chinese Juniper 
Pfitacr Juniper 
Dwarf Pfltsor Juniper 
Andora Juniper 
Waukegan Juniper 



10. What treves arc f^e n erally recrv-^srdcd_,fo_r .j;jw\d^^ 



American Beech 
Yhornlcso Honey locust 
American Linden 



Tulip Tree 
northern Red Oak 
Japanese Pagodatrec 



11* Wlynt qu ali ty or y^rader. of tro?.3_are„ av^^^ 

Tho /cMsVican Standard for lluraery Stock has developed a standard 
which can be used as a guide indicating quality and sizes to buy. 



12 . In solcct ir ^, tre.^.s for landarar 5xy,^int_gr a ^^^ 

stock is r<:cc:v.c adr.:\ for f i VGrc*' '. o. her stock plantirg ? 

Slse and grade^arc livjlted to a great extent by the artount 
one can spend for the trees and shrubs. Grades are standard 
to sene extent so that one can expect a certain grade to be 
the sane at any available source. 



13- Vlhv s!iould yo’i b<a lpA J,Lj>.l«‘l£5 i ^ ^ 

Local plants arc adapted to your climfcc and since snipping 
long distance may dry out plants, the local plants will 
transplant better. 

• In P^y jv^sto plants, ho w is li-.lnht of decidupu3_j^rub ^^ 

Up to 24 inches ths hTight is given in inches, but over 24 inches 
it is reported in feet. 

15. How ar e cvo r nr<-r;i\3 described fer purposes of sale? 

Spreading type are described by the average spread not by ths 
height. Upright evergreens are described similar to deciduous 
shrubs. 
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16, Hoy f-re tyc<-?3 <lc!ncribofl for purposes of salo? 

Haight of tree or caliber of trunk arc given as etanderds for 
trees. Caliber refers to the dirj.:otor of the trunk and is taken 
6 iiachcs cbovo the ground for trees whose caliber docs not 
exceed 4 inches the ceasurcDont is taken 12 inches above the 
ground. 

C. Cultivating aiid mulching trees and shrubs 

ie trulr .h irg? 

Mulching is the process of covering the topsoil to reduce 
evaporation and cultivation. 

2 • kliv i s ru l chi-’i X^u n ejt? 

To iriprovc soil tilth by adding hiccus, to prevent erosion, to 
control vcr/ls, to conserve wointurc and protect the plant frcfa 
frost are ocjie of the reasons for mulching. 

jj hnt arn se n e kinds of laulchcs you enn u se? 

Various kinds of mulches arc aliaiinun foil, bucln 7 hcat hull, 
corncobs, glass wool, grass clippings, hay, hops, leaves, 
manure, paper, peatnons, pine needles, plastics, bark, sav^ust, 
straw, tobacco stcus, walnut shells and W’ood chips. 

Kow chp ul d _you sol~ct a ,ku1c?i? 

So:ae cor.;;idcrr.tions in eciccting mulch mctcrialo are availability, 
appearacce, cost, effect on t!»e soil, acidity of its reaction, 
fire hazard, rate of deconpositicn, w’ced-freo characteristics, 
and discase-frea characteristics. 

V?hnt fro disadvantages of r n^lch ir f;? 

Materials mny be costly or difficult to obtain and scae r.ntcrials 
such as straw and other dry rtatcrialc may bcconc a fire hacerd. 
Rodent prcblcr.3 may increase rjound mulched plants. You may 
get a nitrogen deficiency with corncobs or sa\.:duj;t because 
these materials use nitrogen to dcccnpose. Additionral nitrogen 
should be added to dccor-pose such organic materials. 

^ • Vhot are scr-ti e precau tions t o obr.or ve in mulchi n ^, tre.c.i and shrubs / 
Don't put mulch too close to the stem. Avoid "working in" the 
mulch without adding nitrogen and don't let the organic material 
substitute for fertilizer. 

^ • Row docs cu ltivat ion control T -erd s? 

Vaeds are controlled by hoeing one Irxh deep and letting the 
soil dry out. Dry surface soil acts similar to mulching to 
reduce weed gcrirlr.atlon. 

D. Fertilising trees and shrubs 

^ • Vhy should you f ertil ise tr eas and s hrub s? 

Mature affords plant nutrients by leaf, twig, and fruit dcccoiposi- 
tlon along with animal matter dcccrposltion. In city arccs this 
is not true. The natural products of trees such as leaves, twigs 
end fruit arc usually removed and the ground is covered with a 
thick lawn. Fertilization is necessary to balance the nutrivant 
requirements. 
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What nre thg five cardinal principles of plant p.rat?th? 

Light, tccinpcraturc^ elr, ciolsture, and nutrition are the require* 
incnts for plant grouth. 

3. Why doaa the plant need a proper balance of each of those 
fcctorfl? 

Duo to the very complex relationship of these factors the plant 
laust have the proper balance of each. For cxacq>le, fertilised 
trees vlll withstand drought better than poorly fertilized 
tress. 

4. What are f5-vo svi.rjtc-.:i3 of 111 haalth In trees? 

Sj’mptons Include sparse foliage, abnorf^ally pale green leaves, 
the tips of twigs die back, drying or loosening of bark and 
abnormally slow growth. 

* 1 
# 

5. Doss the preseneo of lawns h?ly or hinder the growth of trees 
and shrubs ? 

Lawns both help and hinder the gro;;th of trees and shrubs. 

Lawns help by providing ground cover, a protective mulch that 
aids In water runoff and helps Insulate the roots of trees and 
shrubs, but they hinder by cojipetlng with trees and shrubs for 
water, nutrients and air. 

6. Whet fotnr so li factors have a bearing on the groiTfch of trees? 
Fertility, drainage, aeration £nd moisture. 

7 • What Is the profile of a tree’s root system? 

So:ae trees have descending roots and others have shalloif root 
systems. Eerjever, most roots will be found In the upper 
3 feet of soil and will extend outward a little beyond the 
spread of branches. 

8. Where should vou not place fertilizer for the tree? 

b. On top of the ground ^ 

c. Too deep (more than 2 feet deep) 

9. Where should you place fertilizer for the tree? 

Fertilizer should be placed lG-24 Inches deep In holes approximately 
two-thirds of the branch spread and onc*thlrd beyond. The holes 
should be 1 to L^ Inch In diameter. 

How do you dctcrnlne hor> much fertilizer to apply to a tree? 

One method Is to apply a certain an:ount per Inch of trunk dia- 
meter. For trees 6 Inches or under in diameter (DBH * diameter 
at breast height) should bo fed at the rate of 2-3 pounds per 
diameter Inch. Larger trees (over 6 Inches DBH) should be fed 
5 pounds per dlamster Inch. 

11. Wh^ arc oS no r methods of fec;din<> ? 

Spraying the leaves, spraying or painting thln-barked trunk 
or lower branches, and Injections Into the trunk. 
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12* is the be‘3fc tins to fertlliac trees? 

Zn sciieral, tha beefc tirte is In the spring. This allcnfs the 
tree to have r.dcquatc nutrients for active growth. Fertilize* 
tion in nid-5V4:iner is less effective and in late sut^v^er or fall 
it should be avoided. Late fertilisation stixr^ulates new grof^.Tth 
which may not have tir.e to harden off before frost. 

Ifliat ere the rajor nutrients es;3cntial for tre^s and shrubs 
and wh^.t fuiiction does each play ? 

a. Kitro^en •> the clc-ncat m'>st responsible for green color 
and normal* living growth. 

b. Phosphorus - assists in the maturation of tissues, stimulates 
root groT7th and is important in the production of flov;ars, 
fruits and scads. 

c. Potassiiwn (potash) * helps tissues mature properly and 
heightens color of flo;7ars. 

d. Hagnesiuia and iron • essontial in the formtion and maintenance 
of chlorophyll. 

e. Calcium * Improves the coll for the activities of beneficial 
microorganisns and other purposes. 

14. B ow mu c h for tiliaer should you aoply to shrubs? 

There is no absolute formula to determine the amount of fertilizer 
to use, but a general rule of thiomb is to apply one to three 
cups of a 10*6-4 formula per shrub. 

15. Whore should shrub fertilizer be placed? 

Apply it frCTi near the base to the outer spread of the branches 
and work it into the upper soil surface. 
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NURSERY ISANACHlSfir 



A Source Un.lt for Vocational Tgictuys 



When and hc^r to ufsa this uiiit 

Yhie source unit includes the £ollo'^n 3 problem areas: 

A* Est^blichius and prepariRg a nwrucry site 

B. Planting, transplr^ntlRg, pruning and training nursery crops 

C. Producing container stock 

D. Haintaiuing e'olls in a nursery 

This source unit should be viewed as a "starter" for the teacher 
but not as a complete teaching outline and plan* In the source unit on 
aboriculture problem areas on identifying, selecting, fertilizing, cultivating 
and Eulching trees and shrubs \;src included. This source unit on nursery 
management v:ill focus prijiarlly on problems involved in tha planting and 
grci/ing of crops la a nursery. 

These probicri areas in nursery management may be taught at almost 
any grade level frcrm ninth grade on up depending on when the students are 
allowed to enroll in orni^:i3ntal horticulture courses. Normally, vocational 
courses in ornamental horticulture xvlll be scheduled for Junior and senior 
students. Students need a background in soils, fertilizers, general science, 
and biology in order to get the most from this source unit. 

The content and the field and laboratory exercises outlined in this 
source unit are best taught during the spring months. In the spring and 
early sumner students can participate in field exercises and apply what they 
have learned in the classroom to a real* life situation. 



Prob lem area out line 

A. Establishing and preparing a nursery site 

1. Purpoces and functions of nurseries 

2. Physical factors involved in locating a nursery 

2. Arrangcncnt and layout 
4. Structures and separate units. 

5* Sources of planting stock 

B. Planting, transplanting, pruning, and training nuracry stock 

1. Choosing the time for planuing 

2. Preparing native plants for transplanting 

3. Planting 

4. Caring for nv^ly plaiited stock 

5. Becoming fmiliar with nursery terms 

C. Producing container stock 

1. Origin a:id use of container production stock 

2. Container selection 

3. Media 

4. Irrigation 

5. Fertilization 

6. Vinter care 



D, Haintainln^ soils In a nursery 

!• Soil ccinponents and characteristics 

2. Cultivating plants 

3. Kulchins 

4. Kaintalnlng fertility levels 

5. Irrigating plants 

Learn ir n out cotree 

I'he najor bchavicral changes \.!iich the teaching of this unit should 
prcTAOte are as follo^'s: 

A. To (develop an undei*s tending of herj nurseries arc arranged and 

operated -- 

B. To develop the ability to perform basic nursery management practices 

C. To acquire P^iordcclgcs and skills related to container production 

Sur.f:G3tions for <^cttip«? strrtcd 

A. Have class describe their past experiences V7lth planting nursery 
stock. 

B. Take class on a field trip to a cciciercial nursery to sec ho;? plants 
are gro\m. 

C. Bring container plants. into the clnssiocm and conduct a class 
discussion on how plants are grown in containers. 

D. Bring spcclr:ens such as chlorotic leaves, die«>back of plant tips, 
or abnormal twig growth and ask class to trace causes of these 
troubles. 

E. Review basic principles of soil, venter, and fertility relationships 
covered in previous science or agriculture courses. 

F. Take a field trip to the school nursery and review the layout and 
arrangement of plants. Have students take a plant inventory. 

Student references 

A. Books 

1. Christopher, E. F. , I ntrod uc to rv TIorticultt \r e, )!cGrav-Hlll Book 
Company, Inc. , Hew York, Hew York 10036, 1938. 

2. Htwlcy, Ralph C. and David M. Smith, The Frectice of Silvicul ture 
John Viley and Sons, Inc., Hew York, Hew York 10016, 1954. 

B. Pamphlets 

1. Kerskcrcr, H. R. , Pr imln^?; Treoo. Shrubs. Rosea . University of 
Illinois, College of Agriculture, Estension Service in 
Agriculture and Hone Economics, Circular 779, Urbana, Illinois, 
1965. 

2. Tree Preservation Bulletin Ho. 1, Transplanting . U. S. Docurionts 
Office, Washington, D. C. 

TeachtiiR atdo> ecutp r. ont ar/1 materials 
A. Teaching aids 

1. Samples of different soil types 

2. Plants sho\7itig different nutrient deficiency symptoms 

3. Samples of drainage tile 






4. Charts vlth cUj?3rcrao of: 

a. Digging (in and out) 

b. Balling and burlapping 

c. Root prining 

d. Top pruning 

e. Stdcing and bracing 
£• Th^ school nursery 
g. The local nursery 

B. Eqiiipmont 

!• Spades and long-handled shovels 

2. Rakes and hoas 

3. Soil tent kit 

4. Acidity test kit 

5. Soil sciipling tube 

6. Soil cterlli^or 

7. Fertilizer injector 

8. Pruning shoars 

9. Fertiliser spreader 

10, Irrigation cyiStca or sprinkler 

11, Wood burner (for inaking signs) 

12, Roto-tillcr 

13, Carpentry teals 

14, Lovel and target 

15, Large end C]G:all pruning shears 

16, Containers 

C. llaterlals 

1, Mulch materials 

2, Sphagnum peat r.ass 

3, Perlite 

4, Ground corn cobs 

5, Baled straw 

6, Fertilizers 

7, Plant nat€a*ials 

8, Tree capping paper 

9, Marking tags 

10. Stakes 

11. Guy wire 

12. Rubber hose 

13. Burlap; 18’‘ x 18”, 24" x 24”, 36" x 36", and 48" x 48" 

14. Heavy cord 

15. Balling nails 

16. Wood preservative 

17. Signs and rnrkors 

Laboratory excrclccs an d s;>c cial activities 

A. Use the follo'.ring laboratory exercises ; 

1. Balling and burlapping young trees 

2. Planting a balled end bur lapped tree 

3. Bracing trees and llrbs 

4. Pruning shrubs 

5. Pruning hedges 



B« Take students on field trips to & comerclal nursery to observe 
the follc-vTing operations: 

1* Starting nursery plants 

2. Maintaining nursery plants 

3. Kiintalning balled end burlapped stock 

4. Growing, fertilizing and irrigating in containers 

5. Prcprrin .3 dlclnfcctants and dipping flats arid other containers 
6* Sprinkling syctens 

7. Sterilizing rilia 

C« Take students on a field trip to visit different tracts of land. 

Discuss the rjoritc and de-rjcrits of each for the cstablisissient 
of a nursery. 

D. Assign students responsibilities in the school nursery. 

B. Provide the class the opportunity to perfom the follcndng activities: 

1. Order nurf.ary stock for the cstablish?;:£nt of crsall hoiiie nurscjrics. 

2. Construct a l?.th house. 

3. Prepare and plant a seed bed. 

4. Dig, ball and burlap trees. (Practice can be done vithout trees.) 

5. Plant bore-root natcrlal. 

6. Stake^ and vrap tress. 

7. Root i>runo and top prune. 

8. Construct shads and i7ind prctcction for newly planted trees. 

9. Set-up autcrritlc irrigation Ciiuipnnat. 

10. Identify soil ccapononts, soil texture, structure, and percent 
organic xsatter. 

11. Htcl in plants. 

12. Transplant materials into display areas. 

13. Dig bods for pit houce and cold fratiios. 

14. Mix a fcrtilizox stock solution fer injection. Calibrate the 
fertilizer injection systca irith the irrigation syst«3 to 
fertilize axzd Irrigate plants. 

IS* Prune plants in containers. 

16. Set-up ovexvrinter protection. 

17. Plant materials from containers. 

18. Prepare a nursery coll cample and nail it to the state soil 
testing lebor^^tory for analysis, 

19. Develop a dtT.\onstratlon plot with ccveral types of culchcs. • 

20. Select and purchase containers, plant ratcrials, fertilizers, 
taedla mterials, and irrigation and fertilisation equipment 
for school nursery use. 

21. Perfosm a few landscaping jobs each year to complete the cycle 
of container productions— raising to planting. 

22. Lay tile for drainage o1?^ Individual beds and other major areas, 

23. Use the level to lay out contour lines. 

24. Operate and mintain a roto-tlllcr. 

25. Calibrate and operate a fertilizer spreader. 

26. Measure vatcr application frcca a sprinkler system by use of 
an open container. 
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Stulv cue 

A. 



and 

Establfshiii^» r.tvl preparing a nursery oitc 
1 Is t? ?a dnt'i nltl o p. of th3 v.nrdi '’n urgory ? ” 

A ''nursery” is cn area of lend used for prcpa£;atln 3 plants until 
they are of sufficient siza to Se used for ornamentals or to 
be moved into production er?^ci.5. 



2 • Uhnt nroas in th?. United Stn?. . :r. have the lar^•»^.e3t nunbor of 
nurseries? 

— »mw" ««« 

a. The Great Lakes reslon 

b, California and the Pacific Coast 



k^at c Hr atic factors pro^ot a ^ oed nurf?sry f^.rox;l:h ? 

a. An abjuianco of cv‘jijturo--five inches of rainfall per 
month du-vins the gro».?in 3 season io desirable for tlie 
productjLon of trees. 

b. Kcarne'ds to lar^e bodlor of xvatcr— to even out end absorb 
e:<tren^.e waathcr conditions 

c. A growing season of appror.lDetcly six months io desirable. 

^ • Under x; hnt coviditlona ^;suld i t be advantapisouq for a I n rdscaper 
to devalon hir, c;m nurr.rry ? 

a. klien output is of sufflcicut slue to verrant the additional 
labor. 

b. Uhen a labor source Is ava5.1able— such as farm labor. 

I^ at vould ba the advanta^^c to the landscaper of havlnp, his 
ov^ nursery ? 

a. A greater variety of stock v^'ould bs available to his 
business. 

b. Transportation dama$e vould be reduced, 
e. Transportation costs v;ould be reduced. 

d. A valtins period prior to planting irould not be necessary. 

e. Plant materials vould be available for hci:e ovmers to view. 
£. Hen could be eriploycd over a longer period of tl^io and used 

more efficiently. 

6 . What are the disadvanta^.as of the landscaear operattn?; his o^?n 
nuracry ? 

a. High cost of labor 

b. Difficulty in finding skilled labor 

c. High dcuf'nd on time of the landscaper 

2 • V/hy ar.d hot? rir^ht a laadoxrnor fit a iv.urscry into a production 
entorpri ^Q? 

a. To better utilize land 

b. To bring about efficiency of labor 

c. To utilize nachinnry to greatest efficiency 

d. To add inccmo 

e. To vork in conjunction v/ith a nearby nurseryman or retailer 
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V?hat are _ ths f *4vant ag;c8 of a school niirflo ry? 

e« Dcnand for plant r^^.atcrlnla lo Increasing* 

b* Bettor utilization of avallebls land can be mde* 

c* Labor could be provided by school students, 

d. The educational aspects of a nursery would be worth^llo. 

9. What ere the dlr.ad vanta res of a s chool ovatf in havlnrL, a Jiursoyy? 

a. Lack of understanding of responsibilities 

b. Rapid turnover of ranascrlal percormel 

c* Requires more tedious \;ork thnn educational adventage nay 
warrant. 

W bet are th e phys ical factors to cennidor ir. selecting. It o 
*for a ccr . c :l c.l iuav g 

a. Tho tost iiioortant ccasidcratlon is the soil* 

(1) A sandy loan soil would be first choice* 

(2) A sandy soil would be second choice, the idea being 
that the humus conta.nt could be Improved upon rap5.dly. 

(3) Last choice of a sits would bo a clay soil, ^hcre 
i 70 uld be a definite ncccl for peat ness at tbs base 
of the plants as they x^are inserted and continuous 
addition of cerspoot would be required* 

b. Slope must be considered* 

(1) There should be air drainage to a lov»er level* 

(2) The direction of the dope Is better at a northern 
or a northeastern pocitlcn. 

(3) The haight should be elevated above the fiarrounding 
area. 

(4) Windbreaks r.:ay also be nocessary. 

c* Native fertility is not lixportant. Nursery stock has a 
very cjdiaunting effect on the soil and fertilisers will 
need to be added constantly* 

n* How iT.gQrtant are roads and attractiva entrances ? 

a* An afl-x?eathcr road is a necessity. A mala road and snaller 
side roads loay use a large amount of grox/lng land, but 
it will cast the Balxitcnancc operations* 
b* The entrance Is viewed by tcany people* It should be kept 
attractive with ornainantal plants* 
c* An attractive and appropriate sign should mark the entrance* 
d* Individual blocks of plants should be marked with neat signs, 
e. Eventually the separate rox73 way be marked* 

12. What are sons Important points to consider In arranging the 
layout for the different blocks of plants? 
a. Cocnstcial nursery 

(1) Size of landscape service 

(a) Number of landscape planners 

(b) Number of landscape crews 

(c) Slse of area to be served and Its projected needs 

(d) Economic position of people In the area to be 
served 
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(2) Availnbllity of cholco land 

(3) Cost of land 

(4) Cost of preparing land 

(5) Amount of i?.onoy to Invest 

(6) Cost of interest 

(7) Education and background of aianager^owner 

b. School nursery 

(1) Sisc of school oyoten and lito ^potential for grovth 

(2) Needs of tho cchool ayctcjn 

(3) Size of horticulture classoo and the growth potential 

c. City nuresry 

(1) Siso of city and the projected need 

(2) Ivconc. ;ic position of the citizens end local tax base 

(3) Age of the city and its needs 

(4) Type of industry 

rn gor ds g '"Ould a nuYGeryr!-?n ke ep? 
a* Kapo of position and kinds of placata being grown in: 

(1) Planting beds 

(2) Lining- out beds 

(3) Hotbeds 

(4) Cold frames 

(5) Lath houses 



14. .rQcordc cn h.i s_.busines8 ? 

a. Xo dcteriiina a fair price for plant rutorialo 

To assist in identifying profit<‘d>le and unprofitable plants 
To Indicate Wtiare price changes are due 
Xo keep on account of plants on hand 
Xo aid in preparing mps 

To assist \;ith future ordering by keeping records of past 
purchases. 

To assist in preparing Inzer::, o tax records 
Xo provide caployiasnt information for euployees 



b. 

c. 

d. 

e. 

f. 

S* 

h. 



15. Why Cions a nt-rsoYyrjan need the follow i nt; structures ? 

a. Greenhouse— Needed to propagate aoexually the different • 

types of cuttings. 

b. Cold frame— Heeded to start cccds^ to overwinter cary of 
the less hardy plants, and to establish cuttings. 

c. Eotbod— llaeied to start cuttings and seeds, to raise bedding 
plants, to overwinter bulbs, and to start bulbs. 

d. Loth hou3e--Usedcd for hardening off plants, (especially 
broadlcefed evergre*:^n3) , and for overwintering many plants. 

e. Seed storage area— JIccdod for stratification of seeds. 

f. Seed beds— Heeded to start conifer seedlings. 

g. Hiirccry beds- lining out arcr.s— Headed to place young stock 
after arrival from hardening off area or from the comcrcial 
nursery, 

h. Msxkors— There should be a large entrance sign. Each section 
should be labeled. As the nuraery grows, markers can be 
maintain fer each plant variety. Listed cn thc:-c tarkers 
should be cociion name, scieatific naae, and whero propagated. 
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!• Coapost area— S&e aaide from the rest of nursexy* It could 
be In several divisions, divided by types of ccnpost, 
length of time, and different fertility rates. 

J. Reeling in beda«-A chaded area to the north of a building 
or beneath the lath house. A Gsisll area, perhaps 10' x 10' 
reserved vritb loose nello'.y ncdla ^70uld suffice. 

k. Display area— This should be a dresaed-up section of the 
nursery vlth walks, flowers and particular spccineno 
accentUxSted. There could be several such sections thrcugliout 
the nursery. 

l. Service area— An enclosed section to keep tools and other 
iratet ials. 

n. Tool shed— Ready but not obvious. It should be kept noat 
and attractive at all tinoo. 

n. Work roor.i--ln the vicinity of the nursery, perhaps near 
the lath house. Koat and attrcctlvs inside and cut. Well- 
planned with everything in its place. 

• At what 

In starting a nursery it is nccccsciry to begin with soi’.e Invgor 
plants. Once the nursery is cs£eblii?hed then the nanager can 
go to CTiller stock, but ho rust keep ahead of the dciaands as 
plants take years to geo;?. Ka must keep in close contact with 
the landscapers and tho architects. 
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Hoy e r e pla ;M:i n^», a , toe!': c rypared fren d ifforant^nurr y^ 

Price and quality are both irrort¥nc7*ljolitact different nursery 
owners for recopaendstlons. Pcrchnse plants from several 
sources and keep track of livability. Visit the sources if at 
all possible. 

Planting, transplanting and pruning nwsery crops 



What is me ant by pla nti ng ^ a nd t ran ^ 

a. Planting consists of the estvibliolracnt of nursery stock on 
the area to be restocked after it has successfully pa^ssd 
the critical stages of germination and early development. 
Seeding involves tho so;?lng of seed in a place where the 
now crop is desired. 

b. Tho process of transplanting is used when ^here is need 
for stock more sturdy than that which can be groirn in 
seedbeds; the seedlings being dug-up and replanted in 
wide-spaced revs elscvhero in the nursery. Stock produced 
by this method are called transplants to distinguish them 
from seedlings grown in original seedbeds. 






2 • What is reant by prmilng ? 

a. Pruning is the re :oval of dead or living plant parts to 
benefit those that remain. 

b. Pruning is done to increase flcn7er or fruit production, 
to inprove appearance or to Icprcve the form of the plant. 

V?h g.t is th u f.ccGp tud senson fer plcntin **? 

a. TIio best tire for plcntlng coses duriiig the dornant season, 
preferably a abort tire before the growth of tha stems 
and leaves is resumed. 
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Stock planted early In the spring can make contact vlth 
the soil r\orc quickly than any other time. 

c. Planting duxing the period of active growth in late 
spring and somor is not advised because of the rapid 
transpiration and respiration of the young tissues, 
slow growth of the roots in iaidst'?sner and the prevalence 
of hot, dry veather. 

s hrubs be planted other than in the uprin^. or 

the fa ll? 

a. VJith proper care, ball and burlap stock can be r.oved any- 
tisK® eycept during the tiiie of their greatest atiOant of 
new grcn/ch. 

b. The greatest amount of ns"w growth occurs in the spring, 
April or l!ay, depending on the area. 



5. \Jhv r.unt bare root stock be heeled in if not planted l»rj*idiately? 

a. This nu:^t be done co that i^olsturo and nutrients will be 
available to the plant. 

b. If stored at just above freezing this is not necessary. 



V?hy r!iOuld pl*?etr. ba root-prun.sd prior to transplanting? 

a. This cauftc.3 tha roots to bsccTio denser and core fibrous. 

b. Not so many will be lost at transplanting tine. 



7. WiY should plants be top pruned at tran.splentina; ti":s? 

a n il i t ti~i t ~ ai ■iixe^ n ^a n . ■ m a ■ 

a. Sona roots v;ill be lost at transplanting time. 

b. Top pruning will restore the top-root balance. 



V^v is it best to transplan t i n the sprina. or fall ? 

Plants are dormant and Euch t:ore likely to survive at these 
times. 



What is the ch i ef advaata?® of ball end burlap and container 
grovel I'-itcrials? 

a. The roots are left in a less disturbed state in the same 

soil. 

b. Transplanting is less of a shock to the plant. 

Kow l a. T 5 »fi a ball is needed w i th ball and burlap stock? 

An accepted rule of thumb is one foot of ball diameter for 
each inch of trunk diameter. 



Is th r xe any size limit on hen? lerr.e a tree ray be r.oved ? 

a. No, the only problem is if such a large ball of earth must 
be taken, it will be too heavy to move. 

b. Trees up to 24 inches in dioneter end even larger can be 
moved by experts. 

12. Kow is balling and burlapp ing done? 

Dig a trench around the tree and then cut under it. Do not 
apply any pressure on the ball. Place burlap around the ball, 
fasten it securely and handle by the bell, not the tree. 



13. Kw dggp fl houl<*. trees be plant ed? 

a. Slishtly ahallovcr than thay verc planted originally. They 
vill settle slightly. 

b. The planting hole should be larger than the ball and filled 
vith loose soil to insure proper aeration and drainage. 

lA. Hox 7 lon<t ^?ill transplants need special care? 

Homally it xtxII be at least tvro years before the plant 
cccpletcly recovers froia the shock of transplanting. 

15. Hov 7 gtrch \;ater x?lll the plant s need? 

Counting rainfall, they will need about one inch per week. 

16 • h1 r/ is xrln d d rra^e severe in ne/.Tlv planted trees? 

Until the roots are reset, water uptake is slo:;3r and either 
winter or euirsier winds will cause laore evaporation than the 
roots can replace. 

17. Vniy is p roper soacini!^' of vindbr er ^ks so iwnortmit? 

If planted too closely, the bottca branches of nature trees 
will shade out and die back. Eventually sosse of the trees 
will die, others will bocozas uasightly. 

18. Vihat causes cverrjrcens to turn broken in the fall and vrlnter? 

Wind burn or desiccation. Plant processes slovj or stop, includ- 
ing moisture uptake. Since the x?ind causes excess loss of 
moisture, it prcduccs the bro*aii«g effect. 

19. Define the followin!:>; 

a. B and B — Balled and burlappcd. 

b. Dendrology — The science or study of trees. 

c. Burning -- Leaves injured by exposure to strong sun or wind, 

d. Coniferous — Trees and shrubs which bear cones. 

e. . Deciduous — Trees, shrubs, or vines that shed their leaves 
' in winter. 

f. Defoliation — Falling off of leaves. 

g. Desiccation — Drying out. * 

h. Donoant — A plant in a resting or Inactive state. 

i. Evergreens — Plants which hold thalr foliage fren season 
to season. 

j. Heeling f*' — The placing of young plants temporarily in a 
trench ir. order to prevent the drying out of roots. 

k. Lining out — Transplanting nursery stock from the propagation 
unit to the production unit. 

l. Pruning — The removal of dead or living plant parts to 
benefit those that remain, to increase flower or fruit 
production, or to improve the form. 

m. Root pruning — Process of trlinaing around a plant so as 
to sever the longer roots. 

n. Shrub — A woody plant, usually of bushy habit. In varying 
sizes. It develops several stems Instead of a single trunk, 
as does a tree. 

o. Transplants Any material dug and moved to a new location. 

p. Windbreak - Any planting of trees o? shrubs expressly to 
provide protection from the wind. 
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C. Producins con^ninor stock 

5.3 c o“it'ii no r product ion ? 

Froductlca o£ a^oinsle plant of stock In a package containing 
nodla. 



2. Hot; <3 oni cent.' ic'-r production differ frera field prodnetioa? 

a. Confcairi*;r preductioa invoivea placing young plants In a 
sterile package of sterile siadia for £ro*;th, 

b. Field prc'iiiction involves planting, young plants in the 

nursery soil for grc'/jth, ^ 

i 

V^r/ uce c ont'l n'irs in the m irsory? 

a. Gre.it: or production per unit of area is obti^lned. 

b. Plcntr. arc easier to har/Ue, 

c. Plant rootii and media are llglitcr in vclght. 

d. Cont production allcxrj greater standardization of 
grewing practices and ’'Cook-Look Growing.” All plants 
receive identical care. 

e. *fhe planting season is longer, 

£, No ro'ye pruning io necessary, 

g. Cost per plant ic lower, 

h. Plants for sale require no digging, 

I, Balling end burli'ipping are not necessary, 

J. Less total labor per plent is required, 

V3hdt tz^ es o2 uoraftgy pgcduc fcion cc-nt a lnorn are 

a, llo, 10 feed cans (three and one- third quart) 

b, T*.70 gallon food cans 

c, ?cdt pots 

d, Plastic pets 

e, Paper pots 

£, Styrofoaia pots 
g. Veneer bende 

^ % 

5, V?iat are the di ^ ed vent ev^cs of cciteiner produc tion ? 

a, I'here is a higher Initial co^t pc?; plant, 

b, Kore vinttr injury is possible, 

c, 7hs life tltsa of a plarit in a container is litnlted. 



6, 



Vila 

A« 

b. 



t r-idi.i are r.ult^hle for c cr’.tajyierG? 



All nS'.Ua m.aterial3 must be stcoriliscd for container use, 
A plant in & container does not have the capillary pull 
that a plant growiag in coil docs; therefore, cedta r;ust 
contain ad2?.tivcs to inerc'-se aeration and water-holding 



capacity, 

c, A cu-itable i:cdis for container preductioa 1« equal parts 

, by voluTuC of silt lor.n, ohrodded cuhegnua tr.oss, and perl2.te, 

d. Another suitable r.edia inciuces one part dune sand and 

One part shredded sphagnuax peat by volmse. 
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• Ca \rhr->t b c^*.gf.3 cliould containers be sclectad ? 

a. Availability 

b. Econcr^iy 

c. Color 

d. Lon^svlty 

c* Handll\i 2 case 
f. Storebility 



8 . 



9. 



bitat t hiv-^.a sh oald be kne^.Ta rbout contglacr irr i gation? 

a. A«CC-:atic vatcrlr^ is a necessity, 

b. Hand \7titcrin3 is too time- and labcr-ccnaMolng, 

c. Three types of auter^iitlc cratering cystans arc available. 
They Inaluie: 

(1) r.r.iii-Kias sprinkler th?.t \7inds itself up on a tape 
as it i3 do?m the row, 

(2) Ral'ablru oprirdclcr eyst^si 

(3) Spa[;hctti sycten— -iiany enall plastic hoses, each 
weighted and running into one container, 

d. Tin cant should have opcr/xTigs on the sides at the better 
to allow drainage, 

Vliat tMn'~s should be hnoijn rbout co»nt?innr fertllication? 

a. Before potting, to ona cubic yard of peat and dune sand 
(University of California) add: 

(1) Cna pound of pctnosiija nitrate 

(2) Cue pound of treble phesphas (45 percent) 

(3) Ten pounds of finely ground doloadtc llii:e 

(4) Five pounds of calciiun carbonate 

(5) Five pounds of finely group typaun 

b. A bsaic fertil5.zer laiKturc for a cubic yard of peat, 
perlite, and soil rlj: is: 

(1) Six pounds of doloriitic limestone 

(2) Three pounds of 10-10-10 

(3) Tjiree pounds of 0-20-0 

c. Injected fertilization for University of California ralx. 

To five gallons of vrater add: 

(1) Four pounds of rono^xrouniura phosphate 

(2) Six pounds of tecViiiical grade c>uriate of potash 

(3) Fifteen pounds of arxionia nitrate 

d. Injected fertilization for perlite, peat, and soil rdx: 

(1) One pound 20-0-20 per gallon of V7ater— stock solution, 

(2) Inject stock solution at rate of 100 gallons of 
water per gallon of stock solution, (150 ppci 17) 






10, VI',. ire o7if>;!ld containers be. placed during production? 

a, A pav'id or graveled siurXace is best, 

b. Placing containers on soil is not rccoixaendcd. 



,Vhcn s liou .lc l pl.;r. ts be placed in containers? 

Early enough so the plant root systems can beccnc established 
before vlntcr. 



12, VJhat overwintering protection do container plants nesd ? 

a. Container plants need more overwinter protection than 
field-gro^Tn plants, 

b. Stra:/ bales placed aroind the outside of the container 
group provide some protection. Ground corn cobs and 
straw spread among the containers provides insulation 
betv73cn the container, 

c. Some nurserymen are successfully using poly tents. Con- 
tainers are covered with a structure of conduit under woven 
wire, A layer of polyethelene is then placed over this 
structure. The poly must be painted with aluminum paint 
and be made opaque to reduce condensation. Ventilation 
fans must be provided at each end of the structure. Heat 
must also be available during cold weather. The poly- 
tents have not been as successful in areas of great 
temperature variations, Winter losses in poly- tents 

have been reduced from 10-15 percent (vTithout poly-tents) 
to two to three percent, 

13, How long can a plant remain in a container ? 

Hot over two grotjing seasons. The roots become "pot bound" 
and vTill eventually die after being transplanted, 

14, What plants can be gro:?n in containers ? 

a. Almost all evergreens 

b, Kany deciduous plants 
D, Maintaining oolls in a nursery 

1, What are the cor4T?onent3 of soilt 

a. Mineral or inorganic particles 

b. Dead and more or less decayed organic material of vegetable 
and animal origin 

c. Water— called the "soil aolutlon" because it contains 
traces of various salts which have been derived from the 
weathering of rocks and the decay of organic matter,' 

d. Air— which fills the spaces betv?een soil particles that 
are not occupied by water, 

e. Living insects, v7orms, protozoa, fungi, bacteria and 
other microorganiSDS , 

2, What are the major types of soils ? 

There are three broad groups of textural classes of soils, 

a. Coarse- textured soils 

(1) Include sands, loamy sands and sandy loams 

(2) Arc easily cultivated 

(3) Warm up early in the spring, thus they can produce 
early crops, 

(4) Are v/ell-drained 

(5) Can be improved by the addition of organic matter 

b. Medium- textured soils 

(1) Include loams V7hlch contain sand, silt, and clay in 
well-balanced proportions 

(2) Include the most fertile soils 



^1' 
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(3) Ar e er.sy to manage 

(4) Brei'-l; down into good tilth when dry 

c. Fine-ter.tured aolls 

(1) Include increased amounts of clay and silt 

(2) Are nore difficult to work 

(3) Arc slow to drain and are slow to vraro up in the 
spring due to hi?h vatsr holding capacity 

(4) llust bo X70rked at just the right tine, when neither 
too dry nor too v:st 

(5) 2Iay require artificial drainage 



3, Whfit is soil o?;ructurc? 

a. structure refers to the arrangetaent of the individual 
soil particles, 

b. Texture rcfeis to the size of the individual soil partlclco. 

Ecrt; c un good t ilth be maintained ? 

a. Good tilth is achieved vhen the surface of the soil is 
loose and raellow and the underlying soil is eleddy and 
luaipy having larger pores through which frerh air can 
circulate and where water is held to ticet the needs of 
the roots, 

b. Good tilth can be raintained by v/orklng bulky organic 
nanures that break down into hunus into the soil, 

c. Mixtures of r.anure.s, compost, peat rioas and siiallcr 
nmterial can be applied to the soil end mixed thoroughly 
v/lth it to provide better tilth. 

d. Use of gre«:in manure crops can improve tilth. 

e. Fertili.'ricrs applied to sell iu peer tilth cannot be used 
nost efficiently, 

3 • How c an one detetrine if a soil is read y to work ? 

Squeeze a handful of soil. Khan the pressure is released 

and the mass is compact, it is too wet. If it will crutible 

when jarred, it has proper moisture for working. 
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What are some soil r.ann'srcmcnt operations? 

a. Pl07?lng, rotary tilling or spading to bury surface portions 
of the soil and bring new parts to the surface where they 
will be affected by sun, wind, rain and freezing, to mis 
in organic natter and other aids to growth, to bury weeds, 
to improve drainage and to increase the amount cf air In 



the soil. 

b. Forking, her rotting or raking immediately before sowing or 
planting to develop a tilth ^,o^3t favorable to the crops 
that are to be planted. 

c. Cultivating the surface 77 ;* th a hoe or cultivator to destroy 
weeds, to admit ai^'r and to conserve moisture. 

d. Mulching to control weeds, to conserve moisture, to modify 
the soil tt tr.parature and in cerne case's to provide nutrients. 
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How c an c oll b o; culti va ted to r." in tha up3t benefits vtth th e 

K lnlPA-n of h ar r auI oi!i :cctgi 

fi. CultlvdtG as clialiov/ es posoiblG to prevent root prunlr.fj, 

b. Cultlv^zte only to control weeds. 

c. fillnlnatc cxceso trips av^A resulting compaction. 

d. Do not pulverize too finely and prenote erosion by lovyering 
infiltration rate. 

8» H o;; ca n the fertilitv level bG i riutrJTvsf l in a n ursery plot? 

— i »— m n^i »nwna t — rrt imr- 1 — r i T-m i"— — — a ti i M M r > ■ ~m i ■ 1 1 

a. Hurscdcy stoch has a soil e.d. casting effect. Plantings 
chould be made in blocks vich soil building crops vsed cn 
each blook every few years. 

b. A complete fertili^iar such as 10-6-4 \ylth one-half the 
nitrogen in organic foim chould be applied at the rate of 
1,000 pounds per acre per year. 

^ cnd _, by vstbod should ccinnirci cl f trr t ll lggr be cjppli ^^^^ ^ 

a. Bcdt results are probably secured by applying the fertillsser 
early in the spring before growth starts. 

b. Bronvioactiag of fevtilizor, V7it;i care to prevent application 
too does to the plant stem, is probably tlie iJiOot practical. 

c. The fertilizer should be applied and vorked into the soil 
80 that deep root fornaCion will be encouraged. A good 
wntei-ing after the fertili?;cx- application will also t.ove 
nutrients into the soil. 



10. How can fcrtiliz'^r nnedr. of nl^'. be r.atlsCird? 

a. Plants which require cpec5.:i coil conditions may ba kept 
in a sepetrate block. 

b. Planta whJ.ch require acid coil r.ay bs kept separately. 

Maple, Polly, Dogwood and Aaa’e?. require & pH of 4. 5-6.0 

c. Plants rubgcct to chlorosis, such as Tin Cak, nay ba 
treated individually vlth iron ch^lctcs. 

11. llovr chould nulches he uo 2 d in the r.ursrnrv to ach5.eve better 

plant growth f?d rciuc^ Ivbor? 

a. A layer of organic wuXch such as sawdust, peat, leaf rold, • 
or ccmpoot will aid la vy::od cor^trcl and r.aioture conserva- 
tion. 

b. Mulches cen be used to lower soil .nparature. 

c. The addition of cctiiaarciwl nitrogen with a slowly dccayiiAg 
uulch such as sawdust will prevant the tcii.porary depletion 

■ of soil nitrogen, 

12. Vhr.t are the indications of vet^r dcficiancv In the roll? Ir* 

t he p lant? 

a. If the soil is so dry as to fail to forta a stable bell 
fron a sr.*:olc tfken at one foot depth, then water is ns'ided. 

b. Critical periods in plant growth occur viian cither a seedling 
or transplrnt is rooting and when there is rapid growth 

and e;Apai:3icn of the follc’.ge area, 

c. If the pl-?Mt s\\o<?a any si:,^ cf villing; If loaves arc Sewell; 

or if shet’t grow th lo stunted, there is evidence of vAC».r 
r. 2 C;d, transplants end saadlings must never be illcv:i 

to dry out.) 
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d. Solis \vhlch are cracked are dr>^ln3 rapidly and Indicate 
the need for vctcr. 

How often and at v;hi?t rate should \'?.tcr ba fioplicd? 
a« Vai&r v.jj be added »d'.an nrjcdcd but frequent licht sprinklings 
are to be avoided. 

b. Soak the soil to a depth of six lashes or more nhan Irrignt- 
ing. A cinc.-inch application of vitsr applied at a slos^ 
uniform rate should be sufficient at one vatering. 






LAl]DSC^PI^i^ 



A Source Unit for VocAttonal Tcschcrs 



:pOi?C; 



\vhcn g* ?4 h^v.’ to u a e t his r.nlt 

This scn:Tce unit has bacu desi^iv^d fc.-: ur.c t;ith hifjh school otudenti; 
vho hov2 had no previous instruct5.on In Ir.ni’siapo daaign. The r.ajr-r purj 
in trnchi*^s secondrtry school students ebout landacapln^ is to develop cn 
interest iind rn/nrcrjecs of the problca;r* invo3,ved in Inrdccape dcsi 5 ;n. Obviously, 
lnr.dst%^pa r.rchitscts cannet be trninod st the hi^,h school level but vocetional 
stucUnts enrolled in horticulture progrars rust be introducad to this i?:portsnt 
phase of vor!;. 



Tha three problem aranr. Included iti this source unit arc as follows; 

A, Lruv-lscape drauin^ 

B, Devalopiuj a landscape plan 

C, Sclactir^ end building laxtdscapo structures 



Thace three problem areas c:n be taught to high school students at any gi*5do 
level; hcv’cver, junior cr senior students n^tulrl probably benefit r.osS freu 
t’u'i unit. Fabrucry ai;d Ihrrch v/ould be icl:ial n.cnthc to teaah the three 
problcn areas included in this source ur.it, Tccchars may want to use the 
students* hor.e grounds as a basis for dra"ir.g and Irndscapc rcoblci.-iS, This 
source unit can bo correlctcd vith rtudr^r.tj* ho^'a it. provo»scat projects. 



Prcbl.rn fi.xco cutlj.nc 

A, Landscape draoing 

1 , C luopr iiat r c :d ing 

2, Selecting ar.cl using drawing c-^uipiJint 

3, Types of drr.'.'ings 

4, Waking a vsrkirig dre-?7ing . 

5, llaUiug c structural driving 

6, Using landscape fynbolo • 

B, Developing c landscape plan 

1, Analysing and drawing the sits 

2. Locating private, public, and service areas 

3. Coosc-egg plr.iui5.ng 

4, Principles of landscape design 

5. Developing pirns for differnat lot shapes 

6, £valu?.t:’.ng a .landscape plan 

C, Solccting and huilJi.iig landscape structures 

1. Fences and \.v.l.ls 

2. Paticfi and valks 

3. Bonds and pools 



Lccrui^' outccDSS 

The major learning 
of this source unit are 

A, To develop the 

B. To g-’.ln an app 
scroe designs. 



outccciias which should be ac 
«s follc'.rs: 

cbility to draw and rc.id a 
rcciction of the importnp.ee 



hieved by the teaching 

lnndsc.'*pe plan, 

and beauty of propnr Ir.nd- 
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C. To proj£Cte an Ui^crstancUng of soao of the principles of laaJscape 
design. 

D« To develop the ability to choo;^8 and use landscape structures. 

E. To develop the ability to evaluate landscape designs. 

Su ^ r:g/ Jtioi^.o for 5 TC.ttin<> start ed 

A. Ta’:e class on a tour to observe poor and e::cellent exainplcs of 
landscape dsrign. 

B. Shov class the landscape dra\,iiig for the school grounds. 

C. Secure copies of a Lnndccapc druirli-g for a local residence. Have 
class study the drawing and discuss it. 

D. Take a field trip to Measure one of the student's hor.8 grounds 
. and to collect the necessary data for tiiaking a drawing. 

E. Visit a garden ceater to observe ViXioi-s construction tiaterlals. 

F. Have the dace tnake wodals or cutouts of plants and structures for 
use on a flaimsl board, 

G. invite a landscape architect to speak to the class about lar/Ucape 
planning for r-r;s?,dantlal areas. 

H. Involve class in tI:o planning of a landscape design for a church 
or other co.ur.unlty building. 




Adcxifc ref^2i•e’:lcas 

A. uslcon, Uillian R, , %Tr, 
Univoraity of Illinois, 



Laj.drcAviti'' nop.c. Circular BfS, 
Coliega of Agriculture, Urbana, Illinois. 



Te'ichin,g^ aids and eouinriout 

A. Drafting table 

B. T-3cui*;a 

C. Triangles 

I>. French curves 
E^ Co.?.pasG 

F. Tcr.iolAtes 

G. Letter?.ng guide 

H. Pencils and pencil sharpener 

I. Scale and ruler 

J. Era/jcr and erasing shield 

K. Drafting tape 

L. Paper 

W. Tape ir.sasure 
II. Surveyor's level 

O. Slides of landscape designs developed by the instructor 

P. Wall charts of plant materials 

a. George J. Ball Conpany, West Chicago, Illinois (free) 

b, Willis Nuroery, Ottawa, Kansas (free) 

Q. Stakes 

R. Kstchot 

S. Concrete finishing tools 

T. Electric vS.ro, (uudargroun.d waterproof) 

U. F.lQctric wiring tools 

V. Recirculating pu:;.ps 

W. Various li.r.dscape rock and brick 

X. Peat And porlita ubcJ in preparing the planting media 

Y. Shovels, rskco, hrrnars 

Z. C?ta.loga of pln-'.t r.atsrials 



Laboratory ftxorctsea and spf>.clal f>cttvi.tteg 
Laboratory work 

1. Perform the laboratory exercise "Daveloplng a Landscape Plan." 

2. Prepare a plan for a aelccted site. 

3. Read blueprints and plans. 

4. Uslncj drawing equipnent, prepare a slnple scale drawing. 

5. Prepare a scale plan of a previous project. 

6. Perform ctaadarU pluiibltig skills with both plastic and Iron 
plpa. 

7. Virc night-scaping lights and reciprocating puwps. 

8. Practice trov-llng and forining concrete with and x^lthout fornc. 

9. Practice nlscing concrete with various materials and with sand 
and gravel in various proportions. 

10. Ley flagstone with and v?ithout ricrtar. 

11. Pit and join railroad tics to use in terrace construction. 

12. Kcke a ir.olci of a typical terrace structure (in the chop) using 

small stene and synthetic plant materials. 

13. Make a collection of landscaplug rocks and stones. 

14. Hake a s;.'.all incdcl of a landscape pool practicing shaping, 
working concrete, end secur.ii:g the proper fall. 

15. Ccnatruct a wood retaining wall for pouring concrete. 

B. Special c\ctiv5.tlc3 

1. Take a field trip to nursery where a landscape designer works. 

2. Take a field tr ip to a large r.nnufncuring plant aui grounds to 

study landscape planning vrlth the grounds ouporlntsr.dent and 
landscape ctrafti?ig with the la 3 caps architect. 

3. Build a clacsroovi model to iJ.lur.trrte tbs advantages and 

dlssdvantajOv? plar.n5.ng fer the following lots: 

a. Long, nevrow 

b. Pie shaped 

c. Rectangular 

d. Corr.cr 

4. Prepare sketches illustrating both desirable anc undesirable 
landscape planning. 

5. Take a field trip to study the Ir.adacepc planning of corner, 
rectangular, pie, and long, ne.:row shaped lots. 

6. Take a field trip to see various uses cf terraces, ponds, and 
pools. 

7. Take a field trip to observe the building of these structures. 

8. Have a landscape architect talk to the class. 

9. Construct a terrace^ pond, or pool for the school grounds. 

10. Construct a terrace, pond, or pool for a* student's ho.v.e grounds. 



St<^<jy cue*itlons and g.ns^rsrs 
A. Landccaps drawing 

!• Wifch rs3:>cct to the definiti o n cf landscaping;, vhat rola dos t; 
the Inadscr.re .rrchltact porforo ? 

Ha crea::cd a plan to make the best use of the available space 
in the most attractive vay. 

^ • Hoy does a lr .iv.tr, capo bluepri n t differ from a bulldlnr; blMonrirt ? 
Xh« landscape blueprint is usually drawn to a scale of 1/16, 

1/S or 1/4 inch to one foot vherucs the building blueprint 
scale is larger. The symbols are cli:o much different since 
the landscape blueprint sheys locations of flh;cd objects as 
veil as plants. 

• 

^ • List the draf tin?. materials anl ca tvLono nt desirable fo r land - 
sc a p e d ra f t . 

This cquipr»cin£ includes a draving tabic or board, T-c»;uaro, 
triangles, french curves, cc::pas3, tcaiplatcs, letter guide, 
pencils and pcvicil sharp sner, scales, rulers, erasers, and 
eraser shield, paper and draftins tape. 

4 . Kama the tvo t o;\t I rnort ant pi eces of draf ting, equiPM yi t . 

A drafting, t?.ble end pcncilc. 

5. Ivhn t it t in fu:.ctlon of the T-^nu.nrs and pla stic trian^.l-s? 

The function of the T-squ.ire is to provide an aid for drcu/lng 
lines. The uoc of triangles iu conjunction vith the T-square 
aids in dr.u-ing vertical and an^iulac horizontal lines. 

Descri b e the, u .i e of pla sti c la tos . 

These are used to drav; aliuoct any type of geoiaotric design or 
a>^)bol. There is a special tci\plate which features landfx.*^.pc 
syoibols. 



Kqv is a g »ce].c used ? 

A scale is ufcd to determine tneasuresaents but not to drav; lineo* 

8. What typo of na-ier should th^ drawin'^, be put on? 

Coiosicrclal landscape architects use transparent paper so the 
drawing can be blueprii^ted but if the drawing is for personal 
use, it may be placed on graph paper for ease in drawing things 
to scale. 



9 . 



How do persoective end OTth<^Y.^hic drawinf^ differ? 

The perspective drawing shows everything exactly as it W’ould 
appear in a photograph. The orthographic drav/ing is dravm to 
scale but it only shov7S one view at a time such as a side view, 
top viev; or end view. 



• hhic h cla* '^slricat j.on of dr rv is i-.nc d in landscanirr. and vh y? 
h’hile occaoic.ially a perspective drav7ing iray be used, the ortho- 
grcpMc is inecl mostly because it is so much easier and less 
expensive to n^ke. 
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^ 1 • It i lanctfiGgpi? drafclag thore gre ngirian for the top, front and 
sldg vl<£'»c3 of ortho.::rar)hic dgariiip. , What are these ? 

The top viev; is called the plan and the front and side views 
are called elevations. 

12. VJliAt Is a s t ruct tiral dra\ 7 inf;? 

This is a detailed drav;lns of particular structures such as 
patios, steps or fountains in vhich the scale Is larger than 
the plan and is attached to the working drawing, These are 
orthogra-shic drawings. 

13 • i.s , wo rking; drav^i r,?; and r ha t docs it incl ude? 

A working drawing is the conplctcd drawing with ail pertinent 
infornation attached which the landscape contractor uses to 
landscape the area. It should Include the plan, elevations 
where neccGsary, structural drawings, onlargei;ient of difficult 
areas and all dinensions. All systems such as water systcas 
and drainage or wiring systusis should have separate drawings 
attached. 

1^* kh »-- t . do I gndsc an e sygibolg der oto ar d how a re they used ? 

Sy.ibols show the iocatloxv and si .20 of trees, shrubs, hedges, 
buildings and pernanent structures. They are used on the 
landucripe plan to show the location of the various elements 
in the landscape design. 

Developing a landscape plan 
1 • i’lk'iv a ,lani_s cerp.e plan? 

It is to create a plan which, vhe^a carried out, will result 
In the best use of space available in the most attractive way. 

It should make the most of the site's natural advantages as 
well. 

2 • k1>at ar e three nrlTiiarv ccn s idc-ratio ns i nvolved in succe s sful 
land scap e pla nning? 

First, you should consider your lot or site as a cube of space 
in which the ground is its floor, the property lines are its 
walls, and the ceiling is the canopy created by structures, 
tree plantings or the sky. Next, you should keep in liind the 
relationship between primary living areas in the house and 
comparable areas outside. Finally, you should consider the 
design from outside the house. 

3‘ Wgl^the Ahy /;3 ^ a reas of the landscaped site . 

The public area which extends ircn;t the front of the house to 
the road, the private area or outdoor living area which is 
usually located in the back yard, and the service area which 
includes space for garbage cans, work areas, clothes lines 
and similar ltn:;is. 

• Ka ma a few nr I nc In lo 3 to keep in ? * irtd in designing the public 
^rjM, ' * ’ 

The front door is the nost luccrtant element in this area. 

Corner plantings should provide a sreeth transition fro*n the 
vertical lines of the house to the hori?-ontal lines of the ground 



If a drlvcuay is present, then front v/alks should be Incorporated 
into the drive so ns to avoid dividing the lawn in half. Eye- 
catdicrs such as garden embellishment and circular flower 
gardens should not be put in the public areas. 



-KhAt ero soma principles to use in dcslgnlnR the private area ? 
The private area de'^ign is very flexible. It should r. 2 st the 
family's needs and desires. If possible it should be easy to 
get to, favorably located v;ith regard to wind and sun, and 
located so it nay be viewed frem inside the house, 

^ the site? 

• The firs'!: t’lir.g to do is study the character of the land, its 
slopes, valleys and hills. Your basic plan should reflect the 
natural surroundings. Your site does not end with bcuadarles 
so you should determine the natural views you v;ish to preserve 
and incorporate this into your plan. You should consider the 
location of \7all;s, drives, existing trees and shrubs, drainage 
problev.s, soils and climte. 



7 and hew is it usf ;d? 

This is a process of roughly approxirating the location of the 
public, living and service areas. It is used to help determine 
th-3 space required for each area and what changes need to be 
made in ground forms. 



8 , 



List 

Si9 



principles 
Locate the patio or terr 
and plan tha rest of the 
patio location. 



o f l a ncla ca ae desl f^n, 
ace early in the designing process 
garden to take advantage of the 



b. . A raised edge provides Interest in a flat yard, 

c. Garden steps do net have to be in a straight flight but 
they should have a wide tread ai\d a low riser, 

d. To frame an off-preperty view, make your garden a foreground 
to open up and frame the view, 

e. Syuxistrical balance in garden is rigid and fom’.al. Subtle 
effects are achieved by as;x;ietrical balance. 

f. A broad, simple curve is usually wore desirable than a 
series of small curves. 

g. The miniiium size desirable for a patio is 15 feet by 20 feet, 

h. Flower beds should be at least 2 feet to a meximuri of 5 feet 
deep. 

i. In general, everything in the landscape should be wider than 
it Is tal}. 



J, In datoroilning height in general, different things should 
be of different height while similar things should be of 
similar height, 

k. Since it ic impossible to plan ahead for everything, don't 
be afraid to reviso plans as you go along, 

l, Straight lines should lead to something. 
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^ lofc sbiog affest your lAndnccne plan? 

If your lot is of on unusual shape such as a pie shape then 
It will deterrir.c your basic plan cir.ce the boundary lines 
are the V7allc of your site. Long, ncrrcw lots have the 
advantage of being partitioned into areas easily but It may 
be hard to get a good transition between areas. 



C. 



yh«t are sotna thi ngs to cons ider? 

a. Does the basic design reflect the natural surroundings? 

b. Docs it ir.cot your fr.:ily*s needs? 

c. Have the natural end clinatic factors been considered in 
selecting plants to go in the design? 

d. Is it »vithin your financial neans to Implcncnt this plan? 

e. Finally, after all has been considered, have you n?de the 
•’best” use of the space available in the most attractive 
way? 



Selecting 



1 . 



nd building landscape structures. 



Ao f by t he ter n _ lr .u>d?c a?o struct ures? 

These include such things as surfacing nuiterials other than 
plants. Steps, retaining walls, fcncos, baffles or walls 
used for privacy, usable space or pattern arc examples of 
structures. 



2* In o.q ncral. vh-.t purposes do th ese str ucture s surva? 

Landscape structures serve the So.v.e purpose on sti^cII farr.stead 
areas or city lots as plantings do on large areas. Fences, 
baffiiis r.n«l screen 5 csri be used fer privacy or as windbreaks. 
V?alls can hold steep slopes r.ud banks, and steps can be used 
for easy access betveen levels. 

^ • kT iat E re t* .rc o c to obsarve in dec i d ir^ 

which s t r ' ' r c ■ ■ v c- 3 to es c? * 

The cotisid ur^tions are the natural ground forais on the property, 
the property analysis and the far-ily invantory. 

4. hhat >.h " terin ”crtclo eu?e~ ’ I '^aan? 

It is uGod to describe the r:ar.y types of barriers and screens 
that can be used in a hcue laud sc ape. 

^ • Should you use the sare int erval for both enclosure and paving 
i n th e v' w’.t io? " 

As a general rule you should not. A brick patio should usually 
have a wooden fence. 

V? hat is t^4s y.t ’.r.civa l ru l e to fol lc v/ in s alect ln°^^ taa terial to 
be u" cd^ i n o t her str uct urcs? 

All material i'.:;cd la the landscape shouH harmoni?.e "witir the 
house raterials in texture, scale and color. 

^ *1 r \r.^. ^ ‘ 

Fences arc* usually coastructed for privacy but they serve many 
edditicu.al purposes. The anount of privacy you will gat depends 
upon the sice cud type of fence. 
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K ov; d.o V 7 aX ls (Hf f.e^r from fences ? 

V/illb laay be used for purposes similar to fences but they are 
usually constructed stronser. They may be used to create raised 
planting bedS| seat vails, or coil and retaining structures* 

9. List soiae of the common tvoes of fences. 

« — — ^ ^ ^ ^ » 

Picket, cplit grapa stake, high board fence, plywood, corrugated 
asbestos panel, corrugated aluminum, corrugated plastic, louver, 
basket vreave, lattice and wooden rail fence. 

t 

VHiat are sor i o of the cc.-^ion surfacing: materials used in the 
private area ? 

Loose surfacing materials include such things as tanbark, 
gravel, mi:;ed rock, and crushed limestone and granite. Hard 
surfaces include concrete, asphalt paving or blacktop, brick 
and flagstone. Scnipcnnnncnt materials are such things as 
wood blocks and wood rounds. 

are some of the paving patterns vMch can be used for 
brick and stone? 

i^ n >i I »ii * ■■ —II 

Bricks nay be placed in herringbone (flat or an edge), basket 
weave (flat or an edge) and running (flat or across). Stones 
may be placed in a random rectangular pattern, irregular 
pattei’n, or irregular fitted pattern. 

V^^at is the p u rpose of land5.nf;s in a series of steps ? 

These landings break un the monotony o^f a long flight of steps 
and also they provide an excellent place to change direction 
of the steps. 

^ ^ jp the m ax imum heirht of a steo r i>^er th e mi nlmun 
width of a stc^ trea d? "* ’***' 

A 8ix**lnch riser is the maximum and a 12-lnch tread is the 
minimum for outdoor steps. Other proportions are: a five-inch 

riser to a 15- inch tread; a four- inch riser to an 18- inch 
tread or; a thrce-lnch riser to a 24-inch tread. 

V?hat are the functions of a garden pond or pool ? 

A pond provides a cooling effect as \.’all as performing a 
decorative function. A swii;m'.in 5 pool has a cooling effect 
through laolcture evaporation as well as serving entertainment, 
recreation and exercise needs. 

What are sc rj- e factors to consid er in d aaipnlng a pool ? 

The primary uss to be made of the pool and the site restric- 
tions, as well as economics will affect the size and shape of 
the pool. 

16. How thi ck sho uld the concrete be in a pool? 

The sides should be five inches thick and the bottom should 
be eight inchas thick mixed in proportions of one part cement, 
two parts sand, and three parts crushed stone. 
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17* vriat is th3 pi’^poso of pnttinp cin ders under t he bottom of the 
p ool h ppi'l 

A layer of cinders should be spread ar4d tanked over the bottom 
of the excavation to allov; for drainage under the pool and 
reduce the chances of heaving due to frost. The depth of 
cinders will vary according to the type of- soil from a few 
inches for sandy soil to twelve inches for heavy clay soils. 
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FLOWERS AIID FLORAL ARRAlIGri?.-iniTS 



A Source Unit for Vocational Teachers 



LTian and how to us e thlf; i.nit 

This source unit IncluUeD four problcra arc-as which* nay be taught at 
the SGCoridary or postsccondary level. The problem areas outlined in this 
unit are as follows: 

A. Storing and caring for cut flov»ers 

B. Arranging bouquets and floral pieces 

C. Judging flowers 

D. Forcing lilies for Easter 

Tlie content included in this unit does not include all the knowledge and 
learning experiences vjhich vocational students majoring In floral arrangement 
or floral chop management need to have. Teachers should view this unit as an 
introduction to the subject of flc\;erc and floral arrangements and should 
supplement It according to the vocational objectives of their students. 

The first throe problem areas in this unit should be taught in the order 
listed and preferably in September or April. The problem area on forcing 
lilies must be started in December in order to have lilies ready for the 
Easter season. 

Learning outcot .es 

The learning outcor.es which the teaching of this unit may help achieve 
are as follows: 

A. To develop an understanding of the principles involved in storing 
and caring for cut flowers 

B. To develop the ability to make simple flcv?cr arrangements 

C. To gain an appreciation of top quality flower spccincns 

D. To develop the ability to select varieties of lilies and lily bulbs 

£• To develop the. ability to follow a planting and grov7lr.g schedule • 

for Easter lilies 



Sungestioi^s for gettln;< started 

A. Bring a vase of freshly cut flovrars to class and have students tell 
how these flcv'c^rs should be cared for and handled. The purpose of 
this activity is to find out "where the students are" with respect 
to the problem area, 

B. Shoi^ the film "Williamsburg Flower Arrangenonts" available from 
most school film companies. 

C. Secure copies of leaflets from local florists or Florists* Trans- 
world Delivery to show students types of arrangements and cost of 
each. 

D. Take the class on a field trip to a top-notch florist to see how 
flowers arc handled and stored. 

E. Take class to see a flower shov? and to observe the judging of 
flowers. 
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P. show class colored slides of different flower arrangemants. 

G. Have class plan a lily-growing project for the Easter season. 

Problcffl are a outline 

A. Storing and caring for cut flowers 

1. Cutting flowers 

2. Storing cut flowers 

3. Caring for cut. flowers 

B. Arranging bouquets and floral pieces 

1. Types of arrangeiacnts 

2. Fundarucntals of design 

3. Tools and ^quipeient used in floral arranging 

4. Care of flcV;ors before and after arranging 

C. Judging flowers 

1. Preparing flowers for show 

2. Scoring flower collections 

D. Forcing lilies for Ei^ster 

1. Selecting varieties 

2. Selecting and buying bulbs 

3. Preparing potting soils for lilies 

4. Planting the bulbs 

5. Caring for growing lilies 

6. A guide for tiutlng Croft lilies 

Student references 

A. Books 

1. Kaspersici, Victoria R.| How to il?>ke Cut F l ovyerr. Last . H. Barrows 
and Co., 425 Park Avenue South, Kew York, 1V56. 

2. Fox, Ra>m»nd I). , A Teacher *s Guide to Flowar Arrany^eiient , The 
Kenneth Post Foundation, Xthaca, ik-*.;; York, 1960. 

The Ball P>ed Boo k , written by the staff of Geo. J. Ball, Inc., 
West Chicago, Xllinois, 11th Edition, 1965. 

Tea ch tnf^, ai d3, _ eg uionent ar . d materials 

A. clay pots 

B. Peat 

C. Sharp sand 

D. Greenhouse soil 

E. Soil steriliser 

F. Coarse gravel 

G. Calcium nitrate 

H. Arsaonitra sulphate 

Z. Parathlon, malathion, 1‘ndane 

J. Terraclor 

K. Cap tan 

L. Colored slides of properly prepared specimens for shows 

M. Contrasting slides of poorly prepared specimen flower arrangements 

N. All of the hardware on display which could be used in preparlrxg a 
specimen or group of specimens for sho;; 

Laboratory exercises and c*"»cclal activities 
A. Laboratory exorcises 

1. To show the effect of light upon cut flowers 
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2. To shpw the effect of temperature upon flowers In storage 

3. T> show the effect of flowers as to the time of day that they 

arc cut 

4. To show the rate of vjatcr uptake of cut flovjers idth cold and 
hot Wv’ter 

5. To show the effect of preservatives upon the life of cut flowers 

6. To shov 7 the effect of cthyler.c gas upon storage life 

7. Arrauge flmjors in various r.iasscd- line, and combination arrange- 
ments. 

8. Arrange a specific flower specimen for proper showing. 

9. Pot lily bulbs, (nix soil media, add lime, provide sufficient 
drainage, space depth level.) 

10. r.pace liiy plrnts on a greenhouse bench. 

11. heater and fertilise lily plants. 

B. Special activities 

1. Conduct a flow’er shov; for menbers in the horticulture class. 

2. Take a field trip to an area or district flower show. 

3. Visit a greenhouse where lilies arc fcrced. 

4. Visit a wholesale market where lilies arc sold. 






Questions end arsvc:rs 

A. Storixig £nd caving fev cut flov?crs 

I n ner.eval. vhen Is the best tir.a to cut flowers ? 

Ihc I'vcvevvcd tiue to cut flo;:crs is in the late afternoon 
after the sun ha? gone dovn. Flov;ers cut at this tins have 
a reservoir of plant food that has been built up during the 
day. The second best tii.;C is in the very early norning. 

2 • At v:hot stn*::o should flnxs^arr. be gathered ? 

They should he gathered in the advance-bud or nearly nvature 
stage. If they arc cut sooner, they way not continue to open 
and if they are cut later their life is shortened. 

3. I!ov 7 should florcTO be cu t? 

The stfiTS should be cut 8lantu5.se with a sharp knife - not 
with a scissors. For hollow ste;is, the cut should be wade 
through tlic node not through the hollow part. This has nany 
advantages some of which include better water conduction and 
longer flc\? 2 r life. 

^ • How do cut flowers take up water ? 

The cut flov7?rs can only take up water through the cut end of 
the steci. This is why stcciS are cut slantwise, to expose 
r-ore cells for water absorption. 

5. Wliy are cut flcvrcrs "cerditioned" J.n a cU.r k e^^ed r ccn? 

Flowers arc pieced in a darkened room to cause the stometa or 
minute pores \7h?.ch are located on the underside of the leaf 
to close thus keeping the rate of water evaporation do;-’n. 

K ow deep s hould the water be for condltl o nint> flower s? 

Flovjers should be conditioned in deep water to prevent evapora- 
tion through stCTis petals and foliage, but in storage the omy 
water wh5.ch is taken in goes through the stem so shallow water 
is sufficient. 

7 . At \7hr.t tcu^crature should fj o v’crs be stored? ^ 

If it is dry air storage, the temperature should be 31*^ F. In 
refrigerators \.hich have relatively high humidity the temperature 
should not be more than 50® F. 

®* Vhat are scire f actors that prolong the life of cut flowers? 

Some of these factors include placing cut flovjars in watcjr as 
soon as they are cut, keeping containers and water clean and 
free from bacteria build up, and the adding of certain chemicals 
to the water in vhlch the flowara are placed. 

Vhat a rc soma fax tors that hasten fad i ng of cut flowe rs? 

Once poilinntlon has occur cd in flowers, they will fade and 
shed their petals quickly. Other factors are the presence of 
ethylene gas \;hich may come from the decaying process of petals 
and leaves of cut ruaterial, high heat, and low humidity. 
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ffictors to kee ^ in ritid vhen storing flov^ars 
uitjiip: tb;*> 31^ ”drv’‘ fltor..v^a T\c.t\\( ^Vi 

Sav.a of tlinjo factors Include the following: store only top 
quality flowers. Cut when the bloom is tighter than freshly 
used flouers, l!akc the containers air-tight. Place flovers 
in storaga right after they have been cut. Keep the temperature 
as close to 31® F. as por>sible, Kvary degree above 31® F, 
means poorer qi ality. 

Arranging bouquets and floral pieces 

^ • ^^ a t s hoald b e the sourc e of clr.slft n s for flor a l* Arrangements ? 

All ideas for floral designs, either abstract or natural should 
cona fror\ nature, A close observation of design relationships, 
patterns of gro-oth, and details In relation to tha environment 
can provide a contisiulng aource. of ideas for design. 



2 . 



What are the five elements of design? 

These are- form, line, space (silhouette), texture, and color. 



3 • Kow are ,th?.sq cl emaxits co nbtna d in a f lo ral arranf^cinant? 

A predonlnant form Is selected and the other elements are 
chosen in such a way as to Integrate them into a unified 
pattern. 



A, VH\at is the si'rni finance of cr.ch of the elements o f dusiy^n ? 

Form is the inner structure ea well as the visible shape of 
an object. In design three basic gccmetric forms are used; 
namely, the cube, the sphere, and the pyramid, Lina establishes 
tha structure of a design and sets the quality of motion. The 
solids of plant materials, their outline and the spaces around 
them constitute space. Texture, as the composition of the 
surface materials. Influences design s'* nee we torch things 
Imaginatively ;;hcn we 1 -'ic at them. Color is the most ccti- 
pclling element of design and the most important to control. 



5, What are the six prlnci^O-es of design? 

Balance, proportion, scale, rhythm, contrast, and dominance. 

6, What are the t?)rce ty pes of de sign ? 

Three types of designs dominant in America today are line, 
massed design and massed- line design, 

7, What chnracteri'zes a line design? 

Strong lines as oppi^scd to big masses dominate a line design. 
•The lines establish the movemant and rhythm of tha design. 



® • >rnat chr.ractferigrs a massed d aslgn ? 

The elenents which characterise a massed design are depth ar.d 
fullness, \<dth emphasis on groupings of flowers and pleasing 
drifts of color. 
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• V'iiat r.akcc a r.. .s cod- lino arrdn r.'r nent untnuo? 

A r.:&sscd iltic dusi^n cni>loys both r.assed and line principles 
vith cu ci/tphasls on line for tbe basic structure. The ucss 
helps to create the thru&-^dir.‘aiisional impression vhlch is 
characteristic. 

av u scr»o. iricbrinical aide , 9 uaod in floral arrannemonts ? 

In addition to containers and such ori^amentaX pieces as drift- 
vood and candles, you can use such aids as needle-point holders, 
floral clay, sticUy tape, \;et newspaper, cup plnholders, wire 
and Oasi:; holders. 

1 ^ • »^Rt sh o uld I »c done to cendiLi en flcv.ers before arrancino; the m? 
Flovex's sliculd be cut cither in early morning or late afternoon 
and soal.cd in \:r.na water for at least three hours or preferably 
ovcrniijht belorc arranjilng than 

\Chat care shcu ld be fr.twcw flowers after they have beeri arranj^ed ? 
Floral rrrr.r.;:;e:.iaitc should be kept out of direct sunlight and 
away froia c^xossive heat. The x/ater may be changed periodically 
in saz.'.c arrangements. 

C. Judging flox 7 ers 

!• Uhat are the three pu^oscs which a XTsll-plarned a nd executed 
ai.x ateu r £lo’.:^*v shen; should accci nlish? 

The purposes are to ctlTiulate ai\ interest In horticulture and 
especially floriculture, to develop an aesthetic sense, axid to 
educate the public. 

2 . is it a x)ise nracaution to c rmour.ee the non es of the lud/^es 

only after the ; have couplcled thair work? 

Some Gidiibltcrs may attempt to play up a judge's known tastes 
and ixiterests therefore reducing the fairness of the sliox 7 . 

In U 3 i!!>r^ laechanical aids, why should these be carefully eo n- 
coaled ; 

Holders, lead strips, wire, scotch tape, and other things when 
not concealed good may cause points to be deducted under both • 
design and distinction.- 

V.liv ia an e:diibit 1 udr;cd **a s i>" by the iud^e? 

In all cases it must be judged as it is when the judge sees it 
and not as it v;ill look four hours later or as it looked three 
hours earlier x;hen it v;as placed on exhibit. 

5. \Tav should a person vjishin;^ to enter one or more entries in a 
flower shov; secure the schedule of the shov? and read all the 
rules curcfully ? 

It could very \ 7 all make the difference of a blue ribbon xi/inner 
or being disqualified by the classification coraalttce for not 
f oiler, ;lng the rules for a particular class. 
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6. In lud^inrs mv dealm In a shorr, vhat is the basla uoad In 
Bcor jp^.? 

An exhibit Is judged against perfection in all aspects and lot 
against other e::hiblts In the show. 

7 • What are the tvQ dlvlslona of any Standard Flo;;er Sho:^ 
Divisions Trc horticulture avA arrangenent. Each division 
must have a inlnluua of five classes* 

D* Forcing lilies for Easter pota 

What is the scicatlflc and co .- :ion n"r.e of Ens ter ,11 lie s? 

The scientific liauG Is Liliun longlfloruia and the coraon nane 
is vhlte triTmpet or Easter Lily. 

What are tha nest p o pulnv strains of Ev^ster Illy bulbs prclyc_ed 
In the Unltci sVates? 

Ace, Croft, Jlcllio Wliltcs and Georgias are some of the popular 
strains with Ace being the riost Is^portant. 

Why in Ace the laost popular varlotv? 

Ace Is the nost popular because it Is least susceptible to tip 
leaf burn and gives ©ore buds under noxiaal growing conditions. 

4. Where do ©ost of the Illy bulbs co:;.e fron? 

The largest concentration of production of lily bulbs in the 
United States is in the Pacific Northwest near the California 
Oregon state line. 

5* Give the bulb sixes a n d y^rndes of lllleo * 

The bulb else Is dctcriiiin<3 by the largest circumference of the 
bulb and measured In Inches and the grades arc determined from 
•isc. These are: 



Grade 


Size of clrcuTnference 


wr 


6V to 7” 


7/8 


7" to 8** 


8/9 


8« to 9” 


9/10 ■ 


9" to 10” 


10/up 


10” and over 



6 • How lo»y> are lilies prccoolcd and why? 

Lilies are prccoolcd "for a Diui’..;um of five weeks and maybe 
longer depending upon the Easter date* The prccoollng has the 
effect of bringing the bulbs Into flower sooner aivl therefore 
the longer the bulbs arc cooled the sooner they will flower* 

7* alzo li lies po t ted In for pot plant anle? 

They arc usually potted In 5^ or 6 inch standard pots. 

Are lilies fi tcT rootcd? Er.olaln . 

Yes, lilies arc cten~rcoted. Tlisy produce roots from both the 
bottom of the. half and from the portion of the stem that Is under 
the soil. Fcr this reason they should be potted a ©Iniraum of 
2 Inches below the surface of the soil. 
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9 . 



XO. 



11 . 



12 . 



13. 



14. 



j fny lo it vital ly Important to plant lily bulba at a nniforn 
dep th? ' 

vlll halp attain an even cnisrgenca of ne^^tlve grov 7 th 
vhicti is most desirable. 

IJlnt yq ii 3,d a t yp ical soil ni:-c for lilies contal ji? 

This nl^ht consist of 1/3 coarse peat, 1/3 charp sand and 1/3 
good structured greenhouse soil. 

vr nnt pT! s ho uld a lily soil h eva? 

I’hc desirable pll or a lily soil should be fro^ia slightly acid 
to neutral - pli 6.5 to 7.0. 

be fore Easter sh oul d lilies be po tted? 

I’his will depend upon neny vajr^Sles but a rule'of” thunb is 
to pot the bulbs 120 days before Easter. 

should Ulica bo firovm? 

Beginnlns about 100 da^’s before Easter the temperature 
should be 70®-75** F. during the day and 60® at night. 

th.3 f eodip!: p rogram on lilies? 
Feeding should start when the root system is V 7 cll developed 
and top growth has started. 



15. 



16. 

17. 

18. 



19. 

20 . 



used? When? 

A fertiliser ^.nicli is low xn phosptiate, or which is straight 
nitrogen, or a cccnbinction of the two fertilizers should be 
used In a watering solution, approxliavatcly every two weeks. 

bo nut in the cooler are.a s? 
This will slow do\«i grcr.;th SLXid therefore cause them to bloca ' 
later. The tining of the blocr^s are controlled In this way. 

>jhat insegt pc.?t is of chief concern o n lili es? 

Aphids. 

ooed t o control those irsects? 

Parathion, llalathion, Lindane or Systox (demeton) arc used to 
control aphids, 

&XQ laest prevalent in lilies? 

Leaf scorch and root rot. ' ' 

llvn? arc t h-^se d i seases c o ntrolled? 

Leaf scorch is best controlled by proper fertilising and by keep- 
ing the soil pH between 6.5 end 7.0. Root rot can bo prevented 
rather than coatvollcd. Sc.ne preventive measures ircluflc the 
use of sterilised coil, good greenhouse sanitary practices, 
loose well-drained soil and avoidance of ovcrwatcring. 
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2 ^ can tl>c forclrr^, of lllien be speeded up? 
a* Use additional light et night. 

b. lianipulatc tcoipcraturc the lest 100 days. 

c. Increase tciiperature and hiuaidity. 

d. Water uith lukewarm water. 



A GUIDE FOR TIMING CROFT LILIES 



Timing of lilies is always a problem. No two growing situations are exactly 
the same. Li^t and temperature vary from place to place and environments within 
individual greenhouses differ too. Therefore, the best guide for you to follow 
is one which you have developed for your situation over a period of years. The 
following is a table which should be used only as a rough guide for a beginner in 
his lily forcing program. 

No. of days 

_ to Easter Approximate stage of development 



The above schedule allows 115 days for forcing Croft lilies. Many growers 
work on the basis of 120 days. However, if Easter is late, the growing per’iod 
is shortened to compensate for the warmer, brighter weather in March and April. 
Some authorities recommend extending the period to as much as 130 days and keep- 
ing the potted bulbs at 50° for the first three to four weeks. They claim a 
better developed root system, with thriftier subsequent growth and higher bud 
count. Remember, too, that some of the slower growing varieties, such as Ace, 
may require one and one-half to two weeks , longer than Croft. 



If precooled lily bulbs reach you too early, they should be stored at 
33°-35® F. until potted up. Use five and one-half or six inch pots, and plant 
each bulb with its nose roughly two inches below the soil surface. Some growers 
prefer- to start their lilies cool (50°-55° which tends to reduce legginess), 
then grown on at 60° night temperature. 

Start your fertilization program when the stems are several inches above the 
noses of the bulbs, and continue it until the plants are ready for sale. A porous 
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Potted up and placed in cool greenhouse or shed. 
Developing roots; 55° F. 

Developing roots; grown on from this date at 60°. 
Pushing up through soil. 

Stems two to three inches in height . 

Stems four to six inches in height. 

Stems six to eight inches in height. 

Stems ten inches in height. 

Stems 15 inches in height. 

Can feel buds in leaf cluster. 

Buds becoming visible. 

Buds one-half inch long. 

Buds one and one-half inches long. 

Buds two to three inches long, some bending down. 
Buds three to five inches long. 

Buds fully developed. 

Buds whitish and puffy; plants cooled. 

Some buds opening, plants cooled. ‘ 

Sold on Easter. 



Brief Cultural Notes 
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soil, well drained and aerated, with pH near neutral; avoidance of phosphate 
fertilizers; and moderate to high levels of nitrogen, potassium, and calcium all 
help to minimize the disorder known as ’’leaf scorch." 

Keep on your toes with regard to timing. Every grower knows the hazards of 
bringing in lilies too early or too late. In general, it is wiser to hurry the 
crop along a bit in the earlier stages with a little extra heat (then hardening 
them at cool temperatures near Easter) than to try to speed up development in the 
final week or two with 70° temperatures. If the plants are advancing too rapidly, 
drop the night temperature three to five degrees. Lighting for four to five 
hours a night starting in February speeds up a "slow” crop, but may cause weaker 
stems and too much elongation and is seldom recommended. 

Excessive "stretch" in lilies is usually caused by crowding, low light 
intensity, and overwater ing--althoUgh^excessively high temperatures, varietal 
strain differences, and physiological condition of the bulbs also enter in. 

Give your lilies ample space, with the lower leaves adjacent plants barely touch- 
ing. And avoid placing lilies in dark houses or on benches that are shaded for 
even part of the day. They need lots of light, so be sure there is no shade 
remaining on the glass. 

Should ^our Crofts mature too early, they can be stored up to two weeks in 
a cooler (40 -50° F.). See that they are well watered before storing. It is 
usually best to move them to the cooler when some buds are in the white, puffy 
stage. 
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APPENDIX C 



FIFTY LABORATORY EXERCISES FOR 
VOCATIONAL ORNAMENTAL HORTICULTURE 



STUDENTS 



PL0U2R AIH) EOUSS PLA5TT LABOll/.TORY EXERCISE 



Mlxin):; Pottlnr; Soil 



Purpose 

To outline a procedure for mixing a batch of potting sell. 

Hater iala 

1. Loam, sand and peat moss or other organic material, 

2. Fertiliser or soil rjnendmanto, 

3. vniaelbarrcw and shovel . (Large batches) 

4. Trowel and containers, (Small batches) 

Procedurc a 

1, A standard potting mix contains 2 parts loam, 1 part sand, end 
1 part peat moss or other equivalent organic matter. Clayey 
soils should not be used in a container mix , 

2, Decide on the cuiount of mix. needed, 

3, Soak the required aoiouut of peat moss thoroughly with water, 

4, Throw alternate shovclsful or trcwclsful of peat moss, loam, and 
sand into the mixing pile so as to sot the correct proportions, 

5, Rethrow Cha layered pile into a new pile for further mixing, 

6, Flatten this pile and spread any needed fertilizer or soil ainend- 
ment evenly over the top, 

7, Rethrow the mix, 

8, Use in a damp condition so mix retains its shape when squeezed. 



Questions 

1. What is the corapcaition of a standard potting mixture? 



2. W^hat are the main characteristics of a good standard potting 
mixture? 



3. What conditions will cause the ratio of the standard potting 
mixture to be altered? 



4. What soil should not be used in a soil mix? 



PLOWER Aim HOUSE PLAJTT LABORATORY EXERCISE 



Germinating; Seeds 



To de:nonstrato a rather simple and unique method for germinating 
fleeter seeds. 



1. Seed flats (See Pisngraia 1) or milk cartons 

2. Soil and verrjlcul?,te 

3. Shredded peat mess 

4. Sand or perlite 

5. Sphagnum moss 

6. Row marker (See Lirgram 2) 

7. Protective fungicide such as thiren, or ferbaa 

8. Small seeds such as petunias, snapdragons or begonias 



1. Seeds may be planted In a wooden flat, half-section of a milk 
carton, or other flat containers. The flat or container should 
have cracks or holes in the bottom to provide for adequate 
drainage. 

2. Use a mixture of 2 parts loam, 2 parts sand or perlite, and 1 part 
shredded peat moss. The soil mix, the ccntaincre, and tools 
should be sterilized with steam or clr^mical. Soil nay be held 

at 180^ F. for 30 minutes to sterilise it. If this is net poisiblc, 
use coiracrctal fon.ialin (37-40 percent formaldehyde in water 
solution) to sterilise the soil nix and utensils. 

3. Cover cracks or holes in the containers \dth moist sphagnum moss 
to hold the soil. Fill flat or container up to 3/4 Inches from 
the top with screened soil mix. 

4. Level and firm the soil in the container by using a row marker • 
or a r* X 3” board. Sprinkle the soil and allow excess water to 
drain away. 

5. Spread J/4 Inch of vermiculite over the surface of the soil nix, 
level but do net pack, and sprinkle lightly with water. For 
larger seeds 1/2 inch of vermiculite should be added. 



Ifatcrials 



Proficdures 



Prepared Seed Flat 




i inch 
Vermiculite 



Soil Mix 






Sphagnum Moss 



Diagram 1 
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6. Mark rows In tUa v^rialcullte by ufilng a rox^ marker cut to the 
proper dimensions to make ro:?s 1/3 inch deep. Rows should be 
laid out 2 inches apart. 



Row Marker 




Diagram 2 



7. Treat seed x^^ith thlron, ferbam, or sosie other fungicide by adding 
about a pinch of povder equal to the size of a metch head to tha 
seed p&'ckot. Shake vigorously. If the seed has already been 
treated it should ba so indicated on the packet. 

8. Sow seed thinly and uniformly by using a seed vibrator or by 
tapping the packet lightly to shake sacd into tha rows. A layer 
of fine peat rtoss may be scattered in the rows before seeds are 
planted. 

9. Cover the seed with a thin layer of vermlcnlite and moisten x?ith 

a fine spray of x;atar. Very s-aall secids should be planted shallow. 
The covering of vcrtalculite should be no thicker than three times 
tha dliu^cter of the seed. 

10. Cover flat x?ith a clear plastic to retain moisture and place in 
the grc«inhou3c or a seni- shaded, draft- free location with a 
temperature of 65^-75° F. Gradually lift the plastic covering 
as seeds begin to gsrminute. 

11. Clieck moisture tirJ.ee a day cud v;u.tcr only x?hen necessary. Sub- 
irrigation or a fins rdst spray viy ba used to keep tha vemiculite 
moist. 

12. When gerniuation is complete move flat to a xrcll-ventilatcd loca- 
tion that has full sunlight. I'alutain te:;*per<:tura at 55^ F. at 
night and 63® F. during the day. 

13. VJatch seedling dcvcloprisiit for danpirg-off end plant food defi- 
ciencies. Thircia or farba.^! which vxre U3id to trout the seed may 
be used to sicke a drench for the tceatTant of dauping-off. 

14. Transplant seedlings as scon as they can be conveniently handled 
by the leaves. See the laboratory exc.?cise on transplanting for 
suggested procedures to follow. 



Questions 

1. VJhat is germination? 



2. hliat factors influence gcrminatloxx? 



3. How deep should seeds be covered? 



*4. How and xdiy are scecis treated? 



5. Why Is vcrnlculitc a good medium for germination? 



6. Why vcrc the cracks In the setid flat covered with sphagnum 

■■ ■■■ « II ■- , iWW 



7. What is the purpose of sterilising the soil and container in 
this exercise? 

tmmm mt m mm tit t t tt<*M mim>^ imm m ■ > ii^i» 

u B^m w w i i — u ^ bu m ■ w i^i ■ |l||^■ii^^ ■ «i ■ liii — 

■■■■ >- w 

8* In general, vhat should be tha t^alatlcnship botveon size of aeU 
and depth of planting? _ . 

m^imm^ ■ . , ■ Mi ■» ■■ ■■■»■ ■■ -■■■■■ wmum m n mm 
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FWm Atro HOUSE PLAl?f LABORATORY EXERCISE 



Trcrsplantlng See:Utn < >3 to Pots 



Purpose 

To outlino en efflclout r.3thod of tranr^plantlng ocedlingo froci flats 
to pots or othar ccntalnors. 

Hater !<•* Is 

1. Rooted sccdlltiss («’mnuals, biennials, or perennials) 

2. Four-inch pots 

3. Peat moss 

4. Soil fixture (one part loaa, one part sand, and one part peat 
moss) 

5. Labels 



# 



Procedures 



Preparntien for Trcnsplpntinft 

1. Place rooted cuttlu3S or plants ou tbo left* 

2. Place the e:::pty pots in front of the soil pile. 

3. Provide a op ice for the potted pl.anto on the right. 

Transplanting. Sj;:idlip/ >. a to Pots 

1. To fill shove the pot into the soil pile \r5.th the right hand 

vhilo picking up the plant vlth the left. (Caution: Handle 

small plants by the leaf, not by the stem.) 

2. Hake a hole \7lth finger or dibble. 

3. Place the plant in the hole. 

4. VJith the thumbs and forefingers of both hands compress the soil 
On each side of the plant in one motion. 

5. Leave at least half the vidth of the lip of tha pot free of coil. 

6. Hhilo potting keep the roots of seedlings from drying out by 
covering vlth a ligjtt plastic sheet. 

7. After transplanting, the potted plants should be moved to the 
greenhouse bench as soon as possible and vatcred throughly. 






Questions 

1. Why are the transplanting materials arranged as suggested in the 
laboratory exorcise? 



2. What is a dibble? 



3. Why do you compress the soil around the plants roots? 



4. Why don't you fill tbs pot cc.tpletoly with soil? 



5. Why should plants be vatered throu^My after transplanting? 



FLOWER AND HOUSE PLANT LABORATORY EXERCISE 
Removing Plants from Pots for Rgpottlng or Transplanting 



Purpose 



To demonstrate the proper method of removing plants from pots 
for transplanting or repotting. 

Materials 



1* Several potted plants which need repotting or trans- 
planting. 

2. Table edge, garden stake or trowel handle used to tap 
the pot against. 

* # * 

Procedures ‘ 



1. Place one hand on the soil surface to support the ball 
of soil. Spread your fingers around the plant stem. 

2. Place the pot against the table edge and with the garden 

» stake or trowel handle tap the top edge of the pot firmly 

but gently against the hard- surface. 

3. Allow the plant with the ball of soil to slip down out of 
the pot and remove the pot with the other hand. 

4. Place the removed plant ball upright in your free hand and 
transplant the plant ball to the prepared hole in open ground 
or to a larger container. Do not allow roots to be exposed 
to the air for an extended period. 
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FLOWER Aira HOUSE PLAirr LAEOR:\TORY EXERCISE 



Prcpartm a Torrrrtuu Shoycnse for Si;iall Plgnto 



Purpo36 

To outline a procedure for preparing and naintainlug a terrariun for 

miniature plants. 

M ater lala 

1. Terrarium container (a Inr^e glass boul or Jar) 

2. Glees cover for the terrarium 

3. Charcoal 

4. Moss 

5. Soil 

6. Gravel 

7. Ihmibcr of plants suitable for terrarium growth. Exanplcs include; 

Baby's Tears, Begonias ( e verb loo. ulng) , Flttonin, Ivy (miniature 
types), llaranta, Palrns (smll), Pterls (table ferns), Pepercrnla, 
Salntpeulla (African Violet); wood plants: evergreen ccndllnss, 

dogtooth violet, Dutchi‘>an's brecclica; hepatica; varieties of 
mosses; muahroozis. 

Proced ures 

1. Select an attractive container for the terrarium. A large jar 
or bowl is satisfactory. Wash the container thoroughly and 
polish It so It vlll sparkle. 

2. Dsternlno where the terrarium will be displayed. If it is to be 
viewed from one side, place larger plants In the background and 
smaller plants toward the front. 

3. Line the container with moss, green side out, to the height the 
container vill be filled with coil. Tjiis vill give the better 
and sides of the contalnor an attractive Appearance. 

4. Place one-half to cne inch of charcoal in the bottem of the 
contaiiior. On top of the charcoal, place one inch of gravel. 

5. On top of the gravel place one or tvo inches of soil. A gcod 
medium is a soil cdxture of two p?>rts loam, two parts coarse sand 
and one part leaf mold. This rvXxturc is not so rich that the 
plants will rapidly outgrow their rather United apace. 

6. Arrange the soil into small bills and valleys. Piece each plant 
In the terrarium so it will present a desired contrast of shape 
and color with surrounding plants. Place variegated foliage nart 
to solid and colorful plants nc7ct to green plants. An effective 
arrangcuvant is to have a plant of twijor interest near the front 
and center of the terrarium. 

7. As the pleats gren^ too large and distort the appearance of the 
snail CDvirorr.rnt, replace them with cuttings or plants of the 
appropriate si.^ic. Keeping the swall scale proportion and effect 
Is nuch of the charm of the terrarium. 
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8. Place the tcrrariuir. In good light, but not In direct sunlight, 
as this vould overheat and kill the plauto. 

9. Place a glacb covc*r p.irtlally over the terror luia to control 
hunidity and veterlng. If colsti-re condenses on the cover, 
rcncve it for a ti:r.a, 

10. llr.lr.taln the terrariua in an attractive place. 



TERRARIUMS 



Leave cover 
open for air 



Larger plauts 
at rear 



Small plants 
in front 



Charcoal 




Use glass cover 



Lina sides with moss 
Soil 

One inch of gravel 



Other Shapes of Terrariums 









§ 
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FLOWER Ain) HOUSE PLAHT LABOPa\TORY EXERCISE 



Makliir': I!o30 Sticka for Cliriblnr, Vinss 



To outline a procedure for makins and setting up noss sticks for 
cllr.bing vlnus. 



H?t cr5.alif! 

1. Strip of 30- or 35-lRch vide i;-lnch hardware cloth. A tcii-lncli 
length is needed for each cylinder to be tiade, 

2. Senll dia'.eter flcidble wire. 

3. Tin snlp^ or shears. 

4. Pliers. 

5. One pot or planter appro^ircately nine-inches in dianater at the 

top. 

6. One three-inch to four-inch diameter pot to set at the top of the 
moss stick. 

7. Gravel. 

8. Standard potting soil mixture. 

9. Mixture of ona-hr?.lf peat r.oss and cne-half venniculitc or perlite 
sufficient to fill the cylinder, 

10. Three to five young potted vince^. Stcr.n examples are philadendron, 
gold- had devil's ivy and canary islands, 

11. Two smell wooden sticks for braces. 

12. ihirpins, 

13. Paper funnel. 

14. i'<ind scoop, 

15. Tamper or brooa handle. 



Procedures 



1 . 

2 . 



3. 



4 , 



Cut off a ten-inch strip of one- fourth- inch hardware cloth from 
a 30-cr 36-ir.ch vide strip. The width of the strip depends on 
how tall you vert the planting to be when finished. 

Roll the oaa-fourth-irch cloth into a cyll;\dar of approximate ly 
three Inches In uier^ater and 30 or 36 inches in height. Overlap 
the edges about three-fourths of an inch and fasten at slx-lnch 
lntorv.<sls with s;?.rill dijjmater wire. Cut off the excess wire 



with a pliers. 

Place two inches of gravel in the bottom of the nine-inch diameter 
planter for drainage. Put two crccll vrooden sticks at right angles 
through the ncch at tho bottcrj of the cylinder to help brace it. 
Pl^ce the cylinder sticks do'm in the planter. Plunb the cylinder 
and fill the planter to about four inches from the top with a 
standard potting soil mixture. 

Make a nlxtuce of c.ic-half peat moss and one-half vcririlcullte or 
perlite. Soak the peat r.oss over ni^ht in water beforehand. 

Make a ccrcboe.rd or peper funnel to aid in flllirg tha cylinder 
with the Tsl .ture. Vaiile filling, temp the mixture at intervals 
with a stick cr brocn handle to pack the mixture finely. 



5. Unpot three to five young vinoc and apace them around the cylinder. 
Fill around the roots vlth soil to vlthin one Inch of the rlu to 
alio;; room for wr.tcringc 

6. Train the vinca by tv’lstlng theci to grow in a spiral around the 
cylinder. Faatcn the vinos to the moss stick with hairpins inserted 
at a sharp a-agle. 

7. Place a small pot at the top of the cylinder and fill It with vatar, 
Tiie v 2 .t(iT iTlll see? into the rnosa stick and provide a moist Kodiuri 
for support roots to grow into, llater should be added dally, 

8. VJhcn uatertns, fill the planter to the brin. Repeat until it draiuo 
out the botton, than enpty the saucer. Do not rewater until the 
surface soil gets dry. 
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Establis h ing a How Li-m xzith Pluf^a 



Purpose 

To Outline the procedu\*c for establishing a nc\; 1mm vlth plugo. 
Material g 

1. Plow, roto-tillor or opade 

2. Rake 

3. Eala’gced fertiliser 

4. Roller 

5. Area that h?.s access to xvater 

6. Laxm plugs of llerion Blucgrass, Creeping Bent, llcyer Zoysla or 
Delta Blucgrass, One hundreJ plugs will plant appro;<i:.iatoly 50 
to 100 square feet of la'^.rn area. This based on two-inch plugs 
planted 6 to 12 inches apart. Plugs planted closer together will 
taakc a lavm tiuch i.:ore quickly. 



Procedures 

Prepare the area for plugging by xjorklng, raking, Suioothlng, and 



1 . 

2 . 

3. 

4. 



leveling the soil. 

Apply a balanced fertilizer over the soil at a rate of application 
needed as sho-.m by a soil test, llix the fertilizer into the soil 
with a rake. 

If the V7cather Is eKceptlonally hot and the soil dry, noisten the 
soil slightly before placing the plugs. 

Plant the plugs 6 to 12 ixichos apart. If the weather Is CKtr?.'.?oly 
hot, water the plugs as you plant then. To plant, drop or place 
then, roots do'.m, every 6 to 12 inches. Step on the plug to push 
it into the soil so It is in good contact with the soil. The do 
the plugs are planted, the sooner the Icim will bocot-.a cotablishe 

5. Go over the arc?, iioriediately after planting with a roller to uake • 
sure all plugs are In contact with the soil. 

6. After planting and rolling the plugs, give theca a thorough watering. 
Tills Is Inportant. If there lo a dci-.bt as to x;hcthcr or not you 
have watered enough, water then again. 

7. Observe the navly planted plugs for several days. When they start 
to dry out give than another "socking." Tha plugs should nnt be 
allowed to dry out cc:.iple£ely. 

8. After the plugs Ivave started growing, water only once every weak 
or ten days. One good watering once a week in dry weather Is 
ciuch better for your lawn then daily v‘atcrlng. 

9. How the Icvm as scon as there i.s anything to now. Mow often ar.d 
regularly. In the spring and fall tx.’lca a vjuek Is not too often. 
Mowing halght for various grasses: 



Kentucky Blusgrasa 
Morion Blucgrass 
Delta Eluagrnas 
Creeping Brat 
Moyer Zoysia 



2 inch 23 

1 1/2-2 inches 

2 Inches 
1/2-3/4 inches 
3/4 Inchv 
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10. Maintain a balanced fertilizer program. A simple effective 
program vould require a 10-8-A fertilizer applied every six 
vesks at a rate of 20 pounds per 1,000 square feet, starting 
April It 

11. The nev7ly plugged lav^ni will bccciie established much faster if 
it is kept free of vaeds. Use of chcciical veed killers v/ill 
save a considerable amount of hard V70rk. In hand vending , take 
care that new grass shoots or runners are not mistaken for weeds. 
Frequent and regular moiling will discourage weeds. 

12. Properly planted and maintained plugs will spread into a solid 
luxurious carpet of thick, beautiful lawn grass within a year 
when planted into a nowly-prepared la^m area. 

13. Some types of old lawns may be converted to other grasses by 
plugging the ns;; grass into the old established grass, however, 
this is a slow procedure. First, plug out the old grass to a 
depth of about one inch by approximately tw Inches in diameter 
using a trowal, pointed spade or plugger. Place the plugs in 
areas that have bean dug out and press the plugs down so that 
they are in contact with the soil. How frequently and at the 
reconiimended height. Following is an outline of the types of 
grasses which may be converted. 

a. Kentucky Blucgrass to Creeping Bent— Good. 

b. Kentucky Blucgrass to Merlon Blucgr ass— Good. 

c. Kentucky Blucgrass to Moyer Zoysla— Good but slow. 

d. Creeping Bent to 2!syer Zoysla— Slow. 

e. Merlon Blucgrass to Meyer Zoysia— Very slow. 

f. Creeping Bent, Kerion Bluogress or Meyer Zoysla to 
Kentucky Blucgrass— Mot practical. 



TUnF ruM^.\0EI•^2^^T laboratory exercise 



Turf Spgcles and Variety Plots 



Purpose 

To chow the differences in eppoarnnee, adaption end use of different 

species and varieties of grasses. 

Materials 

1. An area in t;hlch to seed different species and varieties of grasses. 
An area on the school grounds or scliool farn which is easily 
accessible for student and public obsarvation is desirable. An 
area of 20* x 60* is large enough for twelve 10* x 10* plots. 

2. Different species and varieties of grass seeds. (Suggestions will 
be offered In section on "Prccedurcs.*’) 

3. Hopper spreader or shaker box to plant the seed. The hoppar spreader 
is most accurate. ITand oceding can bo used If a hopper spreader or 
shaker box is not available. A cyclono type spreader is not too 
desirable for seeding ss^all plots. 

A. Other materials end cqulpiicnt needed in seeding and ruiintaining a 
lawn such as rakes, rollerc, straw, burlap, and mower. 

Procedures 

1. Select a 20* x 60* area which is eai;ily accessible for student 
and public observation. 

2. Prepare the area for seeding by working, fertilizing, raking, 
smoothing and leveling the seedbed. 

3. Mark off the area into twelve 10* x 10* plots. The plots should 
be marked by attractive signs. Included should be species, 
variety, and date of planting. 

A. Seed each plot to shew differences in appearance and use of dif« 
ferent species and varieties of grass. 

• 



Species 


Kentucky 

Blucgrass 


Kentucky 

Bluegrass 


Bentgrass 


Ryegrass 


Zoysia 


Fescue 


Variety 


Cozsnon 


Delta 


Creeping 


Annual 






Species 


Kentucky 

Bluegrass 


Kentucky 

Bluegrass 


Bentgrass 


Ryegrass 


Bermuda 


Buffalo 


Variety 


Merioa 


Wind s or 


Penneross 


Perennial 
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TURF KAIIAGaiEJT LABORATORY EXERCISE 



Turf Ito nci *:;enant Pgnonstrr.tdon Plot 



Purposea 

1 . 
2 . 

3. 

4 . 

5. 

6 . 
7. 



To show the effects of different heights of movjing on turf 
To show the effects of rcinovlns and not rciaovlng cuttings from turf 
To show results of crabgrass control 
To sho-j results of brocaleaf weed control 

To show tie effect of wowing with a sharp blade and dull blades 
To shew results of frequency of wowing 

To dewoustrate the application of fertilizer needed as shown by 
soil tests on the above plots versus no fertilizer application 



Kcterials 



1. Space on a school lavm or any established lawn 

2. Kowing ivachlnc with an adjustable height of blade and a clipping 
catcher 

3« Sharp and dull blades for the lawn nower 
4 . Chcinical for broadleaf weed control (2~4D) 

'5. Chnnical for crabgrass control (Pre-euergant , Dacthal, postenorgent, 
CS!iA or AllA) 

6. Fertilizer for needed application as shown by soil tests 

7. Markers or signs to identify practices on the plots 



Procedures 

1. Select a portion of a lawn on the school grounds or other appro- 
priate 'lace. 

2. Mark off an area for densonst rat ions. 

a. An area of 20* by 66* is suggested. This can be divided into 
twenty-two 6* by 10* plots as shc^m in the diagram in Step 3. 

b. Select the plot near walkways where the demonstrations can bo 

observed. • 

c. Make signs to identify practices on the plots. 

3. See plot layout diagram on the following pege. 

4. Place signs at the front of the appropriate plots. 

5. Take soil tests to deteni^ine the correct amount of fertilizer 
to epply. 

6. Perform the suggested practices and maintain them on the p'ots 
throu£^out the summer. Modifications can be made to fit local 
situations. 
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IZcic^«t of cyttidg control coatrol blade blade clippings cllppin^e 



Observations 



Make the following observations periodically* 

1* Height of cutting denonstratien 

a. Which plot was the moat acceptable in appearance? 

b. Did any of the plots seem to be adversely affected by 
different heights of cutting? 

If 80 , which cne(s)? 

c. List reasons \fay most grasses should be mowed to a height 
of U-2". 

1 . 

2 . 

3. 

4 . 

d. List the reasons why close cutting should be avoided. 

1 . 

2 . 

3. 

e. List the reasons why no cutting is undesirable. 

1 . 

2 . 

m 

3. 

2. Clipping demons trat Ions 

a. Is there any observable difference between the plots where * 
clippings were caught and removed and ^ere clippings were 

left by the mower? 

If there Is a difference, describe. 

b. List the advantages of catching and removing the clippings 
from the lawn. 

1 . 



2 . 



3. 
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c. List the advantascs of not removing the clippings from the 
lawn. 

1 . 



2 . 



3. 

3. Crabgrass control demonstrations 

a. Was the crabgrnss control effective? 

b. Was. there any observable difference of crabgrass control 
between the fortilisod and unfertilized plots? 

4. Broad leaf weed control 

a. Was tlie broad leaf weed control effective? 

b. Was there any observable difference of broadleaf weed control 
between the fertilized and unfertilized plots? 

5. Sharpness of blade 

a. Was there any appreciable difference in the use of sharp 
versus dull blades on the appearance of the plots? 

b. List reasons why a dull blade is undesirable. 

1 . 

2 . 

3. 

6. Frequency of cutting 

a. Does frequent cutting (renoval of |;-V' clippings) harm the 
lawn? 

b. List reasons why it is undesirable to let a lawn grow to 4*5" 

before cutting back to 2^'. • 

1 . 



2 . 



3 . 



5* Below le listed species and varieties of grasses classified as 
northern and couthern species which could be used in the turf 
dCi-oons tret ion plots. 



northern Species 


Southern Species 


(Tennessee and Northward) 




Bentgrass 


A. Bahia 


1. Arlington 


1. Pensacola 


2. Colonial 




3. Creoping 


B. Bermuda 


4. Fenner OSS 


1. Bayshore 




2. Bradley 


Bluogtaas, Kentucky 


3. Everglades 


1. Arboretum 


4. Ormond 


2. Coo^on 


5. Texturf 


3. Delta 


6. Tiffine 


4. Geary 


7. Tiflewn 


5. Hcrion 


8. Tifgroen 


6. Newport 


9. Sunturf 


7. Park 


10. U-3 


8. Troy 




9. Windsor 


C. Buffalo 




1. Ft, Collins 


Bluegrass, Routh 


2. Hnys 




3. Nebraska 


Fescue, Red 


4. V'oodward 


1. Chewings 




2. Creeping Rod 


D. Carpet 


3. Xllehee 




4. Olds 


E. Centipede 


5. Pennlax^ 




6. Ranicr 


F. St. Augustine 


7. Trinity 






G. Zoysia 


Fescue, Tell 


1. Meyer 


1. Alta 


2. Emerald 


2. Goars 


3. Flawn 


3. Kentucky 31 


4. Ruglawn 



G. Ryegrass 

1. Annual 

2. Perennial 



6. Maintain the plots in a inannor consistent with the needs of each 
species. Variables include different fertilizer needs, watering 
frequency, moving height and frequency, and other cultural practices. 
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LAJIDSCAPE mua-rJAlICE LABOPvA'jfCilY EXERCISE * 



Dcvelopln;^; a Lsp.dncapo Plan 



Intrc'luc ttou 

" Ml < ~ ~ ~ i~ rnma^^mm 

This laboratory ei'.crclnc should not be started until you have studied 
SCDO of the principles of landscape design and have studied actual ex3.r;:ples 
of good and poor plans in your ccraunity. You nay develop a landscape plan 
for your ho.t-e grounds or for a problem site r.sslgnod by your teacher. No 
attOir.pt has been i;;cde to include in this exercise the Information you need 
to develop a plan. You \ 7 ill need to refer to a good reference book on 
landscaping to get the ansvjcrs to questions v;hich arise during the exercise. 

Purpose 

To provide a guide for students to use in developing a landscape plan. 
yntcriala 

1. Graph paper with one-eighth- , onc-fourth-, or one-sixteeath-inch 
squares. 

2. Drawing beard, T-square, rulers, pencils, and tracing paper. 

3. List of landscape syiThols (attached), 

4. Lists of shrubs, trees, ground covc^-, and vines grouped according 
to use and size. Descriptions of various plants and their grea-th 
habits. 

ft'occdurcs 

1. Inventorying and analyzing the present situation. 

a. Draw to scale a layout of the lot sho^dLug the house, walks, 
driveway, entrances, windows, and other structures. 

b. Locate on your drawing the plants presently growing on the 

lot. 

2< Deternlning landscape needs. 

a. Take an Inveutt^'y of faujlly interests and the physical and 
en vir onr.cn tal factors which should influence the final plan. 

b. Li.st the landscape needs which the final plan should help 
liiect. 

3. Starting the landscape plan. 

a. On a fresh sheet of graph paper, draw to scale the lot, heuse 
and any other structures or plants v:hlch will ba a part of 
the final plna, 

b« Divide lot into public, living, and service areas. 

c. Wake and label srall cutouts which can be noved frozi place 
to place on your plan before they are finally pasted or 
dra»..-n on the plan. 

d. Prepare a table shewing the characteristics, growth habits, 
and rature sise of each plant you plan to use. 

Have the teacher or other class r.cnbers evaluate your tenta- 
tive plan. 



e. 



4. Conplctiti^ the plan, 

a. Draw In and label all additions to your plan including plant 
csatcrlals landscape structures. 

b. Have your fir*al plsn cheched by your teacher, your parents, 
end an experienced landscape expert. 

c. Develop a ticotable for tr.aUlng the changes vhlch must be cade. 

d. Develop a list of raster lals to be purchased and appro/.lcate 
cost. 



LANDSCAPE PLANNING SYMBOLS 
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Lines and positions 



Boundaries 



Proposed lines 
Underground pipes 
Power pole 



o 



Structures 



Fences 



■ O O 0-* ----O’ ■ o 









Drives 



Drive 



Walks 



Walk 



f 




Buildings 



Window 



F % ^ '^all 

\ Door 



□ c 



Streams 




Swampy or wet ground 



— \Vf - 
/«!( — J IV. “ 

j;.'— 



)j 
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Plants 



Shrubs (small^ large^ 
grouping) 



Trees (small^ large^ 
grouping) 



Evergreens (small ^ 
large, grouping) 



Hedge (formal and 
informal) 



Masonry materials 
Concrete 

Brick 



Flagstone 



Directions 



North 

Slope 

Wind 

View 





-V* 



•. ' O.V ; A' Z . : f.*. ^ • T ^ A 

. V.O‘a»W • V'r A- A- 
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lAV 
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Slo pe 



Wind 



View 






North 



SAMPIE LANDSCAPE PLAN 




LAIID3CAPE Vxhlimt mCE LABCIIATORY EXKRCISE 



r.r3 B u ylappfrp, Vouiir Treca 



Purpoa a 

To develop the ability to ball and burlap young trees for transplanting 

l!ato r lals 

1. Spade 

2. Fartlllricr 

3. Burlap (opened gtjinny oacits) 

4. Cord (for tying burlap) 

5. Tags for r.arkir.g trees and 7d nails 

Froc-cd iircn 

!• Unless the tree is very cr^ll you will need to start preparations 
for moving one ycir in advance In the spring, 

a. Knrh a circle around the tree with a radius of oas-fourth of 
the height of rho tree (a sir.-fcot tree needs a circle \7lth 
a radii'3 of lo inches.) 

b. Just outside this circle thrust the spade full depth, follcving 
the outline of the circle, This vjill cut the roots forc5.ng 
the tree to na’ic r.oro of thCi?. near the trunk. (Figure 1,1) 

c. 5?prinhle a cupful of fertilizer (all-purpose forsiula) on the 
ground inside the circle. 

d. Tag the tree to she;; it has been root pruned. 

2. One year later when the ground tha-;s move the tree using the 
folio; ;ing prccedurc: 

a. Finn to save e soil mass (ball of earth) eight times the 

thlchnoas of the trun?n. Example: a 1 1/2-inch trunk n.-'cds 

a 12-lnch ban, 

b. Dig a circular trench around the tree and undercut it as far 
C3 you can, (Figure 1.2) 

c. Fasten a corner of the burlap square (an opened gunny sack) 
around the trunk. 

d. Draw tha burlap do\na one side to the base, tuck it under the 
tree as far as it w?.ll go, and push it into a tight roll, 

e. k’orking frera the opposite side, shove a sharp spade under the 
tree to cut the lowest roots and tilt the ball away frcLi you. 

f. Pick up the burlap frow the bottcia and finish the wrapping. 

Use nails to pin edges together, 

g. Use a second piece of burlap to wrap the ball conplctsly, 

h. Loop hc 2 \’y tvine around and under the ball and tie it flrnly, 

1. Lift the ball out of the hole by sliding a stout plank under 

it. Do not attcr.TFpt to pull tha ball out by the trunk, 

Cbsc.rvntlon -i 

1. Did pruning the roots affect the grc-.vth of the tree? 

2. l/cre the rents concentrated aroar.i the base of the tree as a 

result of pruning the roots? 

3. Did the soil regain ccnpactcd around the roots within the ball cr 
bcccne Icoscncd? 




' ■'/ / y 

Figure 1.1. --Root Pruning 




Figure 1.2. --Preparing to Ball and Burlap 
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LAJmSCAPE lUXll^r^^AUCE LABOil,ViOr»Y EX£?vCISE 



Planting a Billed nrd Burlnocod Tree 



Parpoae 

To develop e proficiency In planting balled and burlapped trees. 
Katorl ils 

1. One balled mid burlapped tree 

2. One stake 4* -6* In len^tli 

3. Ti .’0 lengths (lG’*-20’‘) of rope, old garden hose, or pliable 
leather 

4. A shovel 

5. A sledge harrier 



Procedure s 

1. Dig a hole vlth a 6-8 Inch cjcarancc all arovmd the ball ai^d 
deep enough so that tsi« plant will be at the ca-Tjo depth as It 
waa In the nursery, 

2. Place 2-3 Inches of fertile soil in the bottcia of the hole. 

3. Set the pl;nit In place with the burlap otlll around the ball of 
earth. For large trees, use a tarpaulin to letter ball Into hole. 
Do not h'jridlc tree by the trunk. 

4. Cut the string and fold bach the top of the burlap. 

5. Partially fill the hole i;lth fertile coll end thoroughly water 
the plant. 

6. Finish filling the hole with just enough coll to leave a saucer- 
shapo ourfacQ around the bssc of the tree. 

7. Drive the stake Into the ground aloi^gcide the tree and near the 
base of the tree. 

8. Place the binding material (rope, leather, or hose) near ths top 
and middle of the stake. Tic the binding material around the 
•take to form a figure 8. This serves as a support to hold the 
tree in place. 

9. Xn poorly dralac^d soils, place gravel in the bottom of the hole 
to insure proper drainage. 

pbaev vationg 

1. Is the tree the cario height as it was before transplanting? 

2. !s the tree set firnly in the ground and well supported? 

3. Is the tree perfectly vertical? (In localities which have strong 
winds prcdorjinaatly frc.-i one direction the tree may be leaned 
slightly into the wind direction.) 
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LANDSCAPE miiXElAJICE LABORATORY EXERCISE 



Ffertlltslnff Larre TrcQO 



Purpose 

To develop en understanding of the need for fertlllzins large trees 
and to develop the skill Involved in performing the job. 



Katcrlals 

1. A prcdcternlned amount of 12-6-4 fertilizer 

2. A soil auger (po\cr or hand) 

Proccdurea 

1. Hark spots for holes in concentric circles two feet apart. Kake 
the outer circle a fev feet beyond the overhang of the tree's 
branches. Hark each inner circle t\:o feet clocer to the trunk 
with the Inncrmoot circle 8-12 feet frcra the trunk. (See figure 

l.l) 

2. Drill the holes with the power or hand auger 13 inches deep. 

3. Detcrinine the proper anount of fertilizer to be applied by allow- 
ing two pounds of 12-6-4 nixturc for each inch of trunk dta rater 
neasured at a point approximately 60 inches above the ground. 

4. Divide the total nuiaber of pounds to be used by the number of 
holes drilled and apply an equal amount of fertilizer per hole. 

5. After placing fertiliser In holes » refill the holes with soil. 

6. V^ater the soil long enough to apply one Inch of water to the 
surface. 

Obser vet ions 

1. Does the foliage begin to darken after a period of two days? One 
week? T\;o weeks? 

2. Docs the foliage exhibit general characteristics of a healthy tree 
after a period of two weeks? 




Branch Overhang 
Concentric Circles' 
Fertilizer Holes 



Figure 1,1 - Diagram of Pattern for Fertilizing Large Trees 



C-29 

i 

I 



•» I 



LAIJDSCAPE lUIi?fEi:AKCE LABO!l\TCRY EXERCISE 



Prunlni:* Shrubs 



Purposes 

1. To develop an undcretendins of the principles Involved In pruning 
ornaoientnl plnnts. 

2. To develop the ability to prune shrubs to nalntaln norual growth 
and £lo\;crlng. 



littcrlnls 

Cutting tools such ss hand pruning shears 



Procedures 

1. Keep the follO'.;ing factors In nlnd In pruning shrubs: 

a. Each kind of shrub should be pruned after Its normal flov/oring 
per led i lndlc<:itlng different chritbe will have to be pruned at 
different tiv.ifl, 

b. Late surner and fall flo'woring shrubs should be wlntcr-/or 
early spring- pruned, 

c. Pruning the entire shrub back to the line should be 

resorted to only If the shrub is old and straggly or If the 
shrub Is grc^ac for Its winter tv;lg effect. 

2, Prune the shrub back removing a iiaxtir.wa of one-third of the old 

wood In any one year. 

a. Figure A shert-’s a three- to four-year-old shrub, 

b. Figure B showa proper pruning of shrub with subsequent growth 
(heading back effect). 

c. Figure C shews an improper method of heading back, Thlo type 
of pruning will cause uneven flowering and an unnatural habit 
of growth. 






X 







Figure C 




C-31 



LANDSCAPE riAXiri'ENANCS LABORATORY EXERCISE 



Pruntt^g nsd?:e3 



Puypoacs 

1, To develop an under ntandlns of the principles Involved In pruning 
orna.32ntal plants. 

2. To develop an understanding of the pruning practices used to 
maintain a cciipact habit of growth v/ith hedges. 

Kateriala 

Shears or hedge clipper 
Procedures 

1. Keep the following factors in lalnd in pruning hedges: 

a. Hedge pruning should be done several tiroes during the growing 
season. 

b. The first pruning should be dona Just before growth starts 
in the spring. This pruning should consist of cutting back 
the hedge a little less than the desired dimensions so that 
it vill cot grow too rank. 

c. The last clippli’g should be six weeks prior to cold weather 
to permit new growth induced by clipping to ciature properly. 

d. Slowgrowlng plants, such as evergreens, require only one 
clipping ^ich is done after growth has started in the spring. 

2. The shape to wliich the hedge is pruned determines its general 
appearance and ccmpactnesc of growth. Figure A shows the right 
and \jTong vays to prune a hedge. Tlie objective is to permit as 
much light as possible to reach the Ic^rest branches to stimulate 
vegetative gro-Tth, 

3. Prune the hedge with the above factors in mind. 

• 
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Figure A.— Hedge Shapes 




LAl«)SC/a»E lIAIKTENAtICE LABORATORY EXERCISE 



Pruning Kature Troe s 



Purposes 

1. To develop an understanding of the pr5.nclples Involved in pruning 
orcamentnl plants. 

2. To develop skills involved In the proper pruning of nature trees. 
Haterialo 

1. Cutting tools: lopping shears, hand sen', or power saw 

2. Tree wound dressing (or suitable lead paint) 

Procedures 

1. Trees should be pruned in late winter or early spring. 

2. Select desired limbs to be cut. 

3. Undercut the limb a foot frO!!i the trmdc of the tree until the saw 
binds. See Cut i!^l 

4. The second cut is mde about 2 inches past the first cut. This 
enables the limb to break without dainaglng the reriaining bark. 

See Cut #2 

5. Tha third cut is made parallel to and as close to the trunk of 

the tree as possible. Figure 1 s!:ov;s the right and wrong way _ 

remove large limbs. 

6. Apply wound dressing to wounds two or more inches in diameter. 

If a cormcrcial preparation is not available a good grade of lead 
paint (v7ith loLibblack added to make it less conspicuous on the 
tree) my be used. A new coat of dressing should be applied once 
a year until the wound heals. 
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WRONG 




Figure 1 - Removal of Large Llmba. 
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LAimSCAPE LABOnAi:ORY EXERCXSE 



Bracing Trees and Ljlr^ba 



To develop the Unoylcd3o and cklll necesanry to brace newly trans- 
planted trees, old trees and weak limbs. 

Prccediircs 

1. Bracing trees (over two inches in diamoter) 

a. For trees more than tvo inches thick at the trunk use three 
guy wires, (Sea Figure A) 

b. Anchor these wires to stakes driven in the ground around the 
tree at distances to o^ke an equilateral triangle. 

c. Wliere the wires touch the trunk (just above a lower limb) run 
them through a section of old hose. This keeps the wire iron 
cutting the bark. 

d. Tighten the guy wires so there is enough tension to hold the 
tree almost rigid in a gale. 

2. Bracing trees (under two inches in diameter, neirly planted) 

a. Select a stake (2x2 lu'^'ibcr) long enough to be driven into 
the ground two feet deep and still have enough stake above 
ground to reach halfway up the tree. 

b. Drive the stake into the ground as close to the trunk as 
possible on the windward side. 

c. Tic the tree to the stake in three places with leather, rope 
or other material which will not cut the bark. The trunk 
nay be larappcd first and then tied v?lth wire. (See Figure B) 

3. Bracing weak limbs 

a. Limbs nay bccciac weak as the tree grows older and the llnba 
grew heavier. This la especially true for trees which have 
a major V-crotch at the first two limbs. 

b. If the 1173s need bracing, they my be cabled or bolted or * 
both. (See Figure C) 

c. To cable t\io limbs fasten an eye bolt through each limb parallel 
to the direction of pull. Next, fasten a steel cable to each 
eye bolt and tighten until snug. 

d. To brace a V-crotch by bolting, drill a hole slightly larger 
than the bolt through the major limbs at the base of the 
V-crotch. Insert a long bolt and tighten securely. It may 
be necessary to use extra large i7nshcrs or special curved 
plates on each end of the bolt to keep the bolt from pulling 
through. 



, l*W’* 





Figure B 




Figure C 
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LAlIDSC/iPE r.^Iia'EnAlICE LABOmOIlY EXEIiCISE 



Espnltcrin^. 



I\:trot:uction 

Espallcrlng io the art of tr^ilnlns a plant Into a definite 
pattern. Aii cepalicr is a sl>rub or tree treated like a vine and trained 
to gro'j flat alens a wire, railins trellis. Yhe %;ire, railing or 
trellis is also referred to r.s an espalier. Espaliers ore laany tines 
grown along the side of buildings. 

Dwarf fruit trccv=} are popular espaliers. They arc especially 
suitable for scroller gardens, ApplnS) psars^ apricots, cherries, and 
pluas arc favorites for training as espaliers. Dwarf ferns of all five 
trees arc available. 

Although fruit trees are usually not coasnercially groim as 
espaliers in the United States bccauric of the c:;tensive pruning labor 
required, espaliers are very attractive as ornanentala. Fruit traca arc 
most often chosen and trainrid as espaliers because espallcrlng exposes a 
nax:bvj^i of branch surface to the euu, and therefore enhances heavier 
£lo\7cr and fruit production. 

Espaliers are fornsd by bending and tying succulent shoots into 
a desired position and by proper pruning. The purpose of an espalier is 
to obtain sosie prcdeterLilncd chape in order to achieve greater productivity, 
quality, ease of culture or beauty. Special attention c^ust be givexi the 
cspalicred plant in the foiv-iativc years to obtain the desired shape. 

Supports cwst be strong enough to support a fruit*ladcn espalier. 
They should also be built to last, VJood trellisca should be treated with 
a preservative such as penta or copper tiaphthcnate, Galvani'scd pipe can 
be used as posts and 14-gage galvanised wire stretched- tightly on turn- 
buckles can be used as trellises. An outline of the procedure used to 
train a plant into a definite pattern is presented on the following tvTO 
pages. 



V/irn Trollio 



At planting time, start to train a 
carefully selected young tree. 

1. Cut off the top of the leader 
fis shown In Figure 1. 

2. Leave three well placed buds 
or branches. (The two lower 
branches will be trained 
horizontally, the top branch 

or bud will become the leader.) 

3. Remove all other branches or 
buds. 




Figure 1. Trai Ing and pruning at 
planting time. 



During the first growing season, 
gradually bring the bottom tier 
of branches to a horizontal posi- 
tion and straighten the vertical 
branch. Caution: Too rapid 

forcing of branches into position 
may cause Injury. 

1. Remove all growth on the trunk 
below the bottom laterals. 

2. Don't pinch the bottom laterals. 



/ Tie to straighten 
vertical branch 



V 

Slowly train 
branch horizon- 
tally 



Pinch tips 
laterals 




Figure 2. Trailing during the first 
growing season. 



During the first dormant season, 
cut back the top of the leader 
below the middle wire. 

1. Keep the lower branch tip i 
tied to the wire to keep the 
branches growing horizontally, 

2. Prune the terminals of the 
bottom branches only for bal- 
ance. 

3. Cut back the vertical branch 
below the middle wire and retie. 
Cutting back the vertical branch 
below the second wire and prun- 
ing the laterals prepares the 
espalier for the second growing 
season. 



Branched lateral 
that v;as oinchec 
first grovingV 

Unbranched ^ 




lateral, not 
pinched the fin t 
crowiao. season- 



Cut back 




.^■^^Branched 

lateral(pruned) 




.V 

Unb ranched 
lateral t'nat 
is pruned 



Figure 3» Trailing during the first 
dormant season. 



During the second growing season, 
train the second tier branches In 
the same manner as the first tier 
branches were trained during the 
first growing season. 

1. Fruiting spurs will now begin 
to form at the base of all 
laterals below the second tier. 
These spurs will produce fruit 
next year. 

2. Cut back shoots on the laterals 
to three buds. Basal buds will 
become fruiting spurs. 

3. Tie and train second tier 
branches. 



During the. second dormant season, 
cut back the vertical branch below 
top wire. Prune the second tier 
laterals In the same manner as the 
first tier laterals wore pruned 
during the first dormant season. 

1, Cut back and retie the vertical 
■ branch to the top wire. 

2. Keep tips tied horizontally. 



Continue a similar training proce- 
dure in following years, fitting 
the tree to the space. 




✓Tie vortical 
^ branch to wire 



^^?lnch out tips 
of laterals 




Figure U* Tra: ning during the second 
growing season. 



Cut back 



.Head back and 
4 retie 



Laterals, '^'^>&^uraiiche.d 

ninched sccone laterals (Pruned 

Pruned;, second* ’EqO ^^*nb ranched 
\growing sea^or I laterals (Pruned] 



' shootfshortoned 

branched side 
shoots 



Figure Training during the se^jond 
dormant season. 
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PLAMT Pn01>ASt\T201I LABOPATORY ISXERCXS,^ 



Softwood Cuttlny.s 



Puypoj e 

To d{j..joaatrate a r.eUhod of cutting 30 ft^^ood taken froci new growth or 
softi/ood at the tip of branches. 

Faterlala 

1. Knife 

2. Fifteen 4“ poto 

3. Pent tioss 

4. Mcdlura (sand or vcrialcullto) 

5. Labels 

6« Junlpar« dogwood, lilac, splrca, azalea, or holly 
Procedure s 

1. Place one-half Inch of peat r*.oao In bottoa of the pots. 

2. Fill pots with n^dlui, one half Inch frcie top. 

3. Cut 15 tips three Inches long just below node. 

4. Reiaove all leaves except top three. Leave all petioles. 

5. Hake deep hole In center of pot. 

6. Insert cutting throe-fourths to one Inch deep In medlun. 

7. Place co^apletcd pots in coldfranc or hotbed and add water as 
often as needed. 

8. Label es to variety. \ . 

Obse rvat ions and Su.qr^cstlons 

■Tifrru — I ~L_i i ~ j t 1 ***-i>«^ 

!• Softwood cuttings are taken front both dcclduoua and evergreen 
woody plants. 

2. Cuttings froo dcclduoua plants are taken before or liosadlatcly 
after the new shoots have ceased to elongate. 

3. Cuttings frcii broad- leaved evergreens are usually taken In the * 
fall or early winter. 

4. If plant material is ripe, It will break clean tdien snapped. 

5. Test your cutting raterial before caking cuttings to see If 
they will snap clean. 



Questions 

1. VJhat are petioles . 

2. Why do you use thV tips of plants for softwood cuttings? 



3., Vd)y are the cuttings taken just below a node? 



C-41 



PLA^T ?R0?AGATX0:T LAlORATOliY EXE11C1S3 



Simple Lnyarlng 



Purpo32 



To dinoastr-ita a nathcd of laycrlns uhca the plant Is low, sveaplng, 
and can bo boat to fche ground easily. Slnple layering can be used 
on plants that do not co.-p.a trua to type when grmra from sead, do not 
graft easily, or do not root readily from stem, leaf, or rooting 
cuttings. 



Matf^riala 



1 . 

2 . 

3. 

4. 

5. 



Peat 

Sand 



Knffe 

Wooden peg or ulrc ulcket or stone 
Rose, rholodendroa, or honsysucklo plants 



Procedures 

1. lief ore mking a sirtpls layer, work peat and sand into the soil 
v;hars the branch will be layered. 

2. Begin the layering operation by wounding tho branch. 

3. Wake a slanting cut two Inches long on tho upper side of the branch 
about 12 tehas from the tip. Duet the cut with rooting stiaulent. 

4. Fasten the branch to the soil. Pin it down between the trunk and 
the cut with a vjcoden peg or wire w-icket, or weight it with a stone. 

5. After the branch is pinned to the soil, bend the tip upright. As 
you do this, tv^ist the branch as if you were turning a scrci^rlver 
onc*half a turn* This will open the cut. 

6. Place a second peg or pin over the branch directly at the point 
of the cut. 

7. Cover the pegged branch with several inches of soil into which 

peat and sand have been worked. • 

8. Hound the soil around the upturned stca so the wound is three or 
four inches underground. Pack the covering soil firnly. 

9. Kulch the soil over the layered branch with straw or leaves. 

Water frequently; keep the covering soil ROist. 
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Observations 

When the layer has forced roots— -the following spring for spring- 
layered branches or the sdco.J spring for fall- layered branches— cut the 
rooted branch free from the parent plant. 

Leave the new plant in place for two or three weeks after It Is 
severed froa the plant. This vtIII give It tlrse to recover from the shock 
of being cut. Then transplant It to a nursery bed, where It should be 
tended carefully for a year. 

Mote ; Sin?le Layering is ciaployed only when the branch is lov7, 
sweeping and can be bent to the ground easily. It is layered by burying 
the wounded part in the ground. 

Questions 

1. "where did new roots develop on the plant propagated by simple 

layering? 

2. Whet effects do rooting stimulants have on plants propagated by 

layer age? — 



3. Name three other plants i/hich could be easily propagated by 
layerage? 
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PLAtiT PRC?A<JA?IO?.? T.ABO^TORY BXERCX.SH 



A ir L ay^r I nQ 



1/ shov; 1ic«w rooto ai*e forc'^d by air Liycrln^. 

2. *fo shO’.7 how to rfiprcducG by air laycsririS plants that are too 
larse to root. 

3. To shov? how to rcprcdvce by air laycrixi" plants that do not 
readily root ir* a pfopagating bench. 



r ntorials 

1. Oiic or two ficMS plants that hava a «inlr.usa of cever4 to eight 
leaves each (Alternate use; philcdcndron or croton) 

2. Rooting ccr;jpoaad (hornorlin tvo or cut«tarfc nx) 

3. Uet 0pV.5n5.c1 ri033— 100 percent saturated (Soak in water 24 hours) 

4. Alwiimn foil 



5. A oh?/rp Unlfa 

6. S-aall aiivaace bottle 

7. Pots Cor planting nev? plants 



Procedures 



1. Select a ficus (rubber) plant which has a nlnlmasa of ©even to 
eight leaves. 

2. Cut off ona or t’,:o middle leaves in the sail-bardwood 
or green tissue even \d.th the ottm. This \?lll 
allow rcoa to work. 

3« llakc a 45-60 degree angle cut upward tljrcugh a 
node. The cut choald be approximately threa- 
fourths the diencter of the ©tern. 

Cut off two leave© 




Upward cut 

45® 60® at node 




4. Carefully opem the cut slightly. Do not break the stem. Dust 
the rcoting caipound (1^) into the cut with the squsc©a bottle. 

5. Take a handful of vat spVgnua rasa, press the sphagnusn t;css 
upward around the cut and squeeze out the excises voter. The vet 
ephagnum moss thould completely co'/qx the cut. It should form 

a ball approxlr.itcly twe and onc-hclf to three inches in diancter 
at the widest p::>itit and be three to three and one-half Inchca in 
length. 



6 . 






7. 

8 . 



9. 



Secure a double layer of aluminum foil and cover the entire inaso 
of vet sphagnum viOsa, Squeeze at the betten and the top to 
eliraiuatc li£ht and prevent loss of tiOisture. Black plastic 
tony be uoed in place of alutiinup. foil. 




Maintain the plant at an optinura 80®-S5® F. tenperature. At 75® F. 
the plant V7ill root, bu5 it vill take longer. 

At the end of 30 d • raaovc the foil and check for root fonaa- 
ticn. If roots arc present and v/ell developed, they vill be 
groving out of the sphegnun. 

If the plant is veil rooted, cut it off below the sphagnum and 
pot it up. 



Obcervatic:^s and Oiiastlon s 

1, Observe the parent plant for two to three weeks. VJhat changes 
can you observe? 



2. What wrs the effect on the parent plant of removing the upper 
portion? . 



3. List the observed differences between the parent plant and the 
newly rooted plant. 






PLMsT ?r.c:’;-jATr.o’.; ia*jo.iatoaY ac!?.cioS 



Rooting of Ttalinchoa Pir..inta (BrvQphvlliiTn ) 



?urpc" >g 

Vo cho-j ths offccts o! rooting Sryophyllua by leaf cuttlnga and 

tcrnlnal sti;i cuitiii^s, 

l?atcrial3 

1. Rooting ccdiun of sand or 65 percent peat ir.oso and 35 percent 
cand 

2. Sii; or elgnt Bryophyllum plants 
Fre e 0.3 urea 

1. Vil;e sis; or ei£!it teriaitial stem cuttlnss. Stick tlie;M In sand 
or in a nl:ctat*e of 65 percent peat Kass and 35 percent sand. 

2. sin or eij^ht Bryophyllua leaves ead laake one»half inch 
cuts or slits arojnd the njargins of the leaf. Lay these leaves 
on the surface of the nsdlun. Vhen place Just^ enough rtcdlusn cn 
the leaves to keep thcra in contact vlth the Tnadlunt. 




Quest ions 

***«*««•■« 

1. What was the result of sticking the terminal stem cuttings? 



2. Notice the nultlple growth on the leaves \;hsre the cuts were 
made. V?hat causes the multiple plant devclopcieat? 



3. Can this phenomenon be duplicated in nost* other plants? 



PKOl’Aa.TiOi: lA201li5.T0i;Y 



Bud and Cl^sft Gr:iftlns 






Yo da.aOA3trata tii2 i:i3thods of bad and cleft 



grafting. 



Kafccrlala 

1. One very sh^rp knife 

2. One grafting tool 

3. Several rubber bands or a tierroif strip of white sheeting 

4. Grafting wa;c or ti* e coating co^apound 

5. Several bud sticks 

6. Several pieces of stock about 3/15 to 3/8 Inches in diameter 
for bu. Idling and 2 to 3 inches in dianctor for cleft grafting. 
Tha length should be at least 3*. 

7. Several wedge-shaped scions 



Part 1— 3ud Grafts 



Proc edures 

!• Cut tho bud sticks from the desix'ed variety. The buds should 
be plusip but dorrun?*. Cut off the leaf about one-fourth of an 
inch frora the bud. The piece of leaf ste-.i that Is left protects 
tha bud and is useful as a handle for holding the bud. (Figure 1) 

2. Using a very sharp knife, make a T-sheped cut ixi the bark of tha 

stock. Begin tha cut of the T near the ground line and cut upward 
about one inch. Then make tho crosscut at the top of the vortical 
cut. Tho crosscut should extend about on>e«third of the way 
around the stock, making the T, cut only through tha bark, 

not Into the wood (Figure 2 & 3) 

3. Use tha point of your knife to lift the bark along both sides 
of the vertical cat. (Figure 4) 

4. Ilow cut the bud. Start the cut about one-fourth of an inch 
below the bud. (Figure 1) Cut under the bud only deep enough to 
take a thin sliver of weed. After the knife blade passes beneath 
the bud, angle the cut outward to renove the bud with a shield of 
bark about three-fourths of an inch long. 

5. Insert the lower part of the bud shield into tha T cut. Then 
push it down so the cut surface of the shield is flat against 
the wood of the stock. (Figure 5) 

6. The bud shield should be coc^pletely enclosed in the T cut. If 
part of the shield protrudes from the top of the T, cut it off. 
(Figure 6) 

7. After the bud is incerted, %Tap the cut with a piece of rubber 
band or a narrow strip of white sheet i.ti 3 . (Figure 7) 

8. Take three cr four turns below the bud and again above the bud. 

Do not cover the bud with tnrapplnr. 
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9. Tlireo to five wcslcs later, cut the vrapplng away; the bud should 
be united with the stock in this tine. 

^5^: Make bud fprafto any tine during the growing season when 
the bark of the stock will peal easily from the wood and dormant 
buds are available* 

10. Buds usually remin dornant until the neifst season* Zn early spring, 
cut off the top of the stock plant just above the bud* This xtIII 
force the bud to sprout; all growth frcni the bud x?lll be siwilar 
to the bud source plant* (Figure C) 



Pert II— Cleft Grafts 



Pro c ediyg s 

1* To prepare the stock, saw it off squarely at the point where you 
wish the graft to be* With a grafting tool, split the end of 
the stock to a depth of two or three Inches* (Figure 9) Place 
the wedge end of the tool in th3 split to hold it open* (Figure 10) 

2* Kew prepare the scions* With a sh?rp knife, carefully triia the 
butt of each scion to the shape of a VJidga* Begin the cuts on 
each side of the loi;ost bud* The Xvedge should bo bevelled in tw'O 
directions irlth the wood on the lowest bud side a little thicker 
than the opposite side* (Figure 11) 

3* Insert the scions in the split stock, i;lth the lowest brad to 
the outside* (Figure 12) Tha ccs^hixiTi layers of the stock and 
scion should be in contact near the outside edge* (Figure 13) 

Figure 14 shows the incorr e ct way to place scions* On the loafer 
side the carbica layers arn't matched and on the opposite side 
the scion has the beveled side to the outsida and it should be 
on the inside* 

4* When the scions are in place rc*r,ove the wedge (Figure 15) and 
coat the wound \7ith tree dressing coup omvJ* (Figure 16) Pressure 
from the split stock should bo cufficient to hold the scions 
tightly* 

Obs er vat i ons and e _ uf;y^eati ons 

At the end of the first growing oeason, Inspect the scions and cut 
off the weaker of the tw*©* Cover the stub of the weaker scion with tree 
coating compound* 

Questions > 

1* What is grafting? 



2* What are the tw'O basic kinds of grafts? 



3* tdiat is the graft union? 



4. is meant by graft incompatibility? 



5. l^at faetora influence successful grafting? 



6. Vhat are the reasons for grafting? 



7* What is budding? 



8. When is the best time for grafting? Why? 



9. Kow does cleft grafting differ from stub grafting? 



10. What is bridge grafting? 



11. t'That are sorae limitations of grafting? 



12. How do the scion and the stock grow together? 



13. Should the dimeter of the stock be greater than that of the 
scion? VJhy or why not? 



14. What is the primary function of wanes in grafting? 



15. What is the main advantage of cleft grafting? 
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Figure 1 



Figure 2 
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Figure 3 



Figure It 




Figure 5 









C-50 



] 














Figure 11 





Figure 13 




Figure 111 




Figure 15 Figure 16 



C-51 



PLANT CHOi^TH /ifD DEVELOPII211T LA20?J^T0UY EXERCISE 



Seed Gemination in Different Kedla 



Purpo.ve 

To she:? the effects of different 1 ^odi^a on the rate of seed geroiination. 
liaterials 

1. Tciiiato, corn, mrigold, snapdragon, or aster seeds 

2. Five saall seed flats 6'* x 8" 

3. Sapjples of inaiia to fill flats: 

a. Clay 

b. Mixture of t^.o parts soil, one part sand, end one part peat 

c. Soil 

d. Sand 

e. Vermiculite 

Proccduren 

1. Construct five 6" x 8" flats. 

2. Prepare r.adia by crushing luwps and nixing vhen necessary. 

3. Fill flats vith five different media. 

4. Firm media and mark off furrovs to a depth of three tines the 

diameter of the se\^d. * 

5. Plant seeds in clay media. 

6. Plant seeds In tv;o parts soil, one part sand, and one part peat 
media. 

7. Plant seeds in soil media. 

8. Plant seeds in vemiculltc media. 

9. Observe seed germination and growth and record results at veekly 
intervals. 



8* 


Clay 




2pt soil 
Ipt sand 
Ipt peat 




Soil 




Sand 




Vermlcullta 


V 






- ■ II ■ , ^ 















puestions 

1. In vhich of the five media did the seeds germinate and grow best? 

2. Vvhy is a clay soil good for holding water, v,hcrcas~r.nd is not? 



3. Hw did the seeds and grow in vernlculltc? 
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PL.OT GllOirrn /JTD DEVELO?KK:rr LABOMTORY BCERCISE 



Pre»»Soakln<>. Seed 



Purpose 

To shov tho effects of prc-soskins on seed gexaiination end seedling 

eu;ergcncc. 

Materi als 

I* Fifty each of to:.,ato, corn, end sveet pee seeds 

2. Three seed flats vrith a tiedia xiil'.iture of tvo parts soil, one 
part sand, and one part peat luoss by volume 

3* Four petri dishes V7ith covers 

Pr ocedu res 

1« Soak ten of each of the three kinds of seeds in one petri dish 
for 24 hours. Seeds should be completely covered with distilled 
water. (Tap water can be used if distilled water is not available.) 

2. Soak ten F.ore of each kind of seeds in a petri dish at intervals 
of 12, 18, and 23 hours later. Ten of each of the throe kinds 

of seeds should not be soaked. These seeds will serve as a check. 

3. Plant the seeds that have soaked for 24, 12, 6, and 1 hour at the 
saaa timo. Remove the excess t;ater by placing tho scads on 
paper tovcls. On the average, plant to a depth of throe tines 
the diaT;Cter of the seed. 

Corn Sweet Pea Tonato 



tength of scaktn^. length of soakin g Length of soaking 



24 hrs. 1 hr. 




24 hrs. i hr. 


124 hrs. 1 hr. 


12 hrs. Hone 




12 hrs. lione 


12 hrs . Kone 


6 hrs. 




6 hrs. 


1 6 hrs. 



4. Keep the media in which the seeds are planted uniformly moist and 
in a warm place. This can be done by colstcning the medium in 
the seed flats after sowing and then putting a cover over them 
so the curface does not dry, or the seed flats can be left uncovered 
and placed under a misting system. 



Quegtions 

1. VJhich of the pre-soaked groups of tomato seeds geminated and 

emerged flrstt ^ Lost? 

2. Which of the pxe^soaked groups of corn seeds germinated 

emerged first? — Last? 

3. Vlhich of the prc-scakod groups of sucet pea seeds germinated and 

emerged first? Last? 



I 
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4. Account for or explain the different rates of germination in each 
scad group? 
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PLAirr GROWTH DEVELOPiraJ^r laboratory exercise 



Effects of Different Madia on Rooting 



Piarpose 

To hou srootins of tcrninal cuttings 1$ influenced by different 
media. 



Matorlal s 

1. Five media and lacdia nir.es sufficient to fill five flats with the 
follCi^ing: 

a. Perlite 

b. Vernicullte 

c. Soil 

d. Mix of 35 percent sand and 65 percent peat moss 

e. liix of 70 percent peat moss and 30 percent perlite 

2. Tvanty-five termiml cuttings of chrysantheminis, philodendrons, 
geraniums, or carr.tions 

3. Five flats 

Proc edures 

1. Fill each flat to a depth of 4*6'’ vith different media or K^dla 
mixes as follows: 



Perlite 



Verciiculite 



Soil 

l!ix of 35 percent sand an) 65 percent peatmoss 
1-ix of 30 percent perlite and VO percei.t peatruoss 



2 . Thoroughly vater each media 24 hours prior to the time the cuttings 
are to be stuck. 

3 . Ask the instruct oi* to demonstrate the procedure for raking terminal 

cuttings on one of the follov/lng plants: chrysanthemums, philo- 

dendrons, gcranius!3, or csrnations, 

4. Select one of the above plants, t;:.ke the cuttings and stick five 
cuttings into each rAodia or media mix. The cuttings shoeld be 
stuck Irasdiatcly after being severed from the parent plant. If 
tills cannot be dona, the cuttings should be syringed and kept 
moist to prevent editing. 
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5. In Che event Chut the cuttlngo are not under a laiet, syringe at 
least once per hour for tuo days to give the plants a good start. 

6. Label each flat. Include date, ox cutting, and rooting 
nedia. 

7. During the second to the fourteenth day, vaterlng methods \dlll 
vary x/ltli "jraathcr conditions. During the cunnar the cuttings 
should bo vratered-in voll and tlicn misted periodically for several 
days after planting. This reduce 3 vilting and allows the cutt?.«gs 
to start In gro'.rtli rr.ore rapidly. VJhon planted during the vinfccr 
the cuttings should be spot-watered, definitely leaving dry areas 
between plants. 5,‘his allows the soil to dry more rapidly, and 
root grov;th \d.ll be faster. 

Observiticns 

1. Check for rate and percent of rooting at the end of the first 
ten days by carefully reiaoving onte or tuo plants frcci each 
media nix. Callovsed tissuo and a small number of primary roots 
should have formed. 

2. Cfciipare and ran!; the rate and percent of rooting in each madia 
or ciodia mix, and record your obaervatiens in the tables belci;?. 
Carefully replace the cuttings after observation. 

Rate of Rost iiKj; 



Fastest rooting 



1st 

2nd 

3rd 



Kcdira or !!idia Ilix 



10- bay 



14-Da V 



4th 

Slowest rooting 5th 






j0ai* t ■» »'i"> » r> « 






Percent of Root In?: 

mmm mm i> ■ ■ ■ — ■■ 

Media or I!odta Mix 
10»Dav 14»Day 

Hls*rtdst percent 1st 



2nd 



3rd 



4th 



Lot/eat percent 5th 



3. Check a^aln for rate and percent of rootinf, in each tnadia or 
madia mix at the end of fourteen days. Rank and record your 
observationa in the above tables. 

4. At the end of fourteen days or at the time all cuttings have 
completely rooted, reriove all cuttings and pot up. 

Questions 

1. In vhich madia or media mix did the cuttings root fastest? 

Slowest? 

^T|^*T^^^****'*“^*^*^* 'I * • • • iMi ■■ I, ■• m mm n mMmrn^im ^m^jmrnrn* — h im 

2. In ^/hich meoia or iiadia ralx vas root formation mo.3t highly 

developed? . . Least develooei? 

3. 1-ihs.t media or rtodia mix is best for rooting terminal cut tings? 
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PLANT GROWTH nw DSVELOniEI^T LABORATORY EXERCISE 



Effects of Roctlnfy Ccr^pounda on Rootioi> 



PurpjjQ 

To shcTi; ho:? rooting of terninal cuttings Is Influenced by different 
conccntretlcns of a rooting cCvTipound, 



1. One flat 

2. Vcrralculltc 

3. Thirty tcrplnal cuttings of chrysanthoauiis, philodendrons, 
gGraniu:;:^, or carnations 

4. Different concentrations of a rooting ccropouad (noruodln 1, 2, 
or 3 or Cutstart X, XX, or XXX) 

Procedure s 

1. thoroughly vater tha rasdia 24 hours prior to the ttee the cuttings 
arc to bo stuck. 

2. Ask your instructor to dcjcoastratc the procedure for raking 

terminal cuttings on ons of the follc^/di^g plants: chrysantluvaums , 

philodendrons, gcraniuiis or carnations. 

3. If lloivjailn is being used, place concentrations of II., H. and H, 

pov?;3er3 on separate pieces of paper. * ^ 

4. Select ozso of the above plants. Ksko 10 cuttings. Dip the bases 
of the cuttings in the po.;Jc;r. Tap the c>:ccss po\.’dor of the 
cuttings as too much may retard root formation. 

5. Stick the 10 cuttings in the verraiculltc mix. 

6. Repeat the above procedures using and po*^ 7 dcrs. You should 
end up with 10 cuttings of three different Horaiodin concentrations 

7. If the cuttings are not under a ir.lst, syringe at least once per 
hour for two days to give the plants a good start. 

8. Label each set of cuttings. Include date, nazte of cutting, and 
Kornodin coacentration. 

9. During the second to the fourteenth day, watering rcethoda will 
vary with weather conditions. During the susiaar the cuttings 
should be watered-in well and then misted periodically for several 
days after planting. This reduces wilting and allo'.?s the cuttings 
to start in grc^Ath more rapidly. 

Vhen planted during the winter the cuttings should be spot-vratcred 
definitely leaving dry areas between plants. This allows the soil 
to dry more rrpidly and roct groi;th will be faster. 

O bservations 

1. Check for rate of rooting at the end of the first ten days by 
carefully removing one or two plants frocj the media. Calloused 
tissue and a srvall n»rabcr of primary roots should have formed, 

2. List the Kormcdln concentration that influenced the best root 
formation. 



llorr^odln Cone entr a 1 1 on 



a. 

b. 

c. ________ 

d. 

e. ________ 

3« Check again for the rntc of rooting at the end of fourteen days. 
Again list the Hcmodln concentration that influenced the best 
root forLiation. 



14 Days 



Horned in Concentration 



a. _______ 

b. 

c. 

d. 

e. _______ 

4. At the end of fourteen days or at the tins laost cuttings have 
cosjpletcly rooted, remove the cuttings and pot up. Record the 
percent of cuttings that rooted in each Hormodin concentration. 

Pexxent Cuttln'^s 



Hortnodln 

Concentrations 








X 





X 




X 



PLA1J7 c:i0:^‘i:il /iD DS7EL0?i{FJT LABOPwWRY exercise 



Effe ct o£ Irek of NutrLiints on Plant Crcv?th 



yo chov; th« effect nutrient deficiencies have on plant growth. 



I htcrlals 

1 . Deficient and sufficient plant gre/th sets 210A 1710 frcra: 

General Biological Supply nour.e Incorporated, 8200 South Eayae 
Avenue, Chiergo, Illinois 60620, 

Solutions t;adc ficu these sets c:ln be used in plant cxperlrsnts 
to dCiUonstrate the effects fro.n the lack of one Irsportant eldsont. 
The chcf::\lcels in cich set will tnUa up nine quarts of groining 
solution. A direction sheet ccccKpcnica each set. 

The r-aterialo ccusict of eight sots; a sufficient or control set 
and acts deficient In calciur:!. Iron, potassiuei, magnesiun, 
nitrogen, phosphorus end sulfur. 

2 . A nutrient free or sterile groidng njediiaa, Excaplcs are sterile 
cinders, silica, i;hitc salt onnd or salt«frcd pure quartz sand 
vashed in distilled water, Verialculite can also bo used, 

3. Five to ten gallons of distilled water, (/haount depends on nlzo 
of containers, number of plants used, and ajiiount of sand to be 
vashed. Distilled water should also bo used to water ths 
cxpcrisuental plants in addition to the nutrient deficient solu- 
tions.) 

4. Sixteen containers In which to grow the exparlp.ental and control 
plants. Exonples include new unglarscd floi.-er pots or glass or 
crockery vessels V/hich permit boatcm drainage. 

5. Sixteen healthy young uonocotylcdoiious plants and sixteen healthy 
young dicotyledonous plants. All plants should be unifora in 
size. Corn is a good xoonocotylcdonous plant and petunias, snap- 
dragons, begonias or toaotoeo arc good dicotyledonous plants to 
use. 

Prcccdura s 

1 . Select sixteen conta'ners. Wash with distilled water to rc:jove 
all nutrients if the ccrutalners are not new. 

2 . A nutrient free growing medifa is needed. If sand or silica is 
used, no washing is needed. 

3. Place the nutrient free growing tnediun in the sterile containers. 

4. Carefully transplant two monocotylcdonous plants in each of the 
eight coatalnors. Plant two dicotyledonous plants in each of the 
rciaainlng eight containers. Ths roots of the plants should be 
washed In water to rec^ovc all codium or soil and then be wached 
with distilled water to avoid the presence of any nutrients. 



5* Label each pot. Included should be date of transplanting, 

dicotyledonous cr rionosotyledonous, and the nutrient solutions 
to be added: Ccc-plete, -Ca, -Fc, -K, -2!g, -W, -P, and -S, 

6. Mix nutrient solutions as directed vith distilled water. Make 
sure the nutrient solution containers are properly labeled. 

7. Apply the nutrient solutions Itriedlately after transplanting 
and thereafter as needed, usually every second or third day. 
(Hake sure nutrient solutions arc applied to correspondingly 
labeled containers). At intervals between application of the 
nutrient solution, the plants should be watered V7lth distilled 
water. 

8. Maintain the plants In a unlfcrtn cnvlronmc:nt. 

Obaervatlous 

1. After transplanting and applying the nutrient solutions, ocasure 
the height of the plants In each container and record. 

2. Measure and record the height of plants at Intervals of one week 
for a period of four to six weeks. Grcn^th curves can be set up 
for plants In each container as follows: 



PUMX HSIGirr 
(Inches) 




WEEKS 

(Exatiiple) Complete nutrient solution tilnus phosphorus (-P) on 
r>onocotyledcnou3 plant. 
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3» At the end of the tvo veeks end et the end of four weeks Hist 
the observed deficiency symptoms of each container. 

4. Compare the observed deficiency aymptons on taonocotylcdonous 
and dicotyledonous plants for each nutrient deficient solution. 



Questions 

1. Did any of the plants growing in nutrient deficient solutions 
exhibit as much growth as did the complete nutrient solution? 

If no, v;hich one (s)? 

t'lhich plants most closely approached the height of the plants 
growing in the ccr-.plete solution? 

2. Were any of the plants dead after six veeks? 

If so, which ones? • 

3. Vihich plants, aor.ocotylcdonous or dicotyiedonouV, exhibited 
deficiency sympto:r3 the best? 

4. List the functions of each of the following in plant grorwth: 
calcium, iron, potassium, laagncsiua, nitrogen, phosphorus and 
sulfur* 



PLAJIT Gucn/xn Aim DEVKL0P11«:5^T LABOJiATORY EXERCISE 



EfXoets of Difforcp.t U?.tPrln». Intervals on Plants CrovinR In 

Different liedia 



Purpose 

To &ho^7 hot7 different vatcrlng intervals affect plants growing in 
different viedia. 



Katerials 

!• Fifteen clay pots 
2* Fifteen gcreniu£i plants 

3. One pan tlirec to four inches deep \vhich is large enough to hold 
three pots 

4. Three types of Dodia 

a. Sand 

b. Sand and perlite mixture 

c. Peat moss end vcrmiculite mixture 

Pros cd urea 

1. Select fiftcciv geranium plants. Replant five geraniiun plants in 
each of the three r;edia listed above. 

2. Label each pot. Include name of plant, type of media, date of 
transplanting, and interval of watering. 

3. Fill the pan three inches deep with water. Place geranium plants 
growing in each type of media in the pan. This will provide a 
medium tli%^,t is saturated 100 percent of the time. 

4. Place plants in the order suggested below end follow the watering 
schedule. Iflicn water is applied, give enough to saturate the 
whole r?33 of soil tht-a;\ghly. Haintain at a 70® F# temperature. 



Frequency 



Saturated 100% 
of the time 

Three times per day 

Once per day 

Once every two days 

Once every four days 



Vatering Schedule 

Media Peat and • 

Sand Sand and peat Verniculito 

O ' O Q I 

Pan filled with 3" of water 

o o o 

o o o 

o o o 

o o o 



5* Follov; the watering schedule listed above for a period of three 
to four V7crd:s. The media saturated 100 percent of the tte can 
be maintained by keeping the pan filled to a three- inch level 
with water. 
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Qu g It ior*a 

!• Which vatcting interval resulted In the optlmuia gro;;th of 
ecranlucv3? 

2. \/hlch type of csdta provided opt iinua seranluo growth? 

3. Which iiediuu provided the best drainage? 

A. Which nadiura provided the best eeraticn? ^ 

5. Which nediiaa provided the beat voter-holding capacity? 

6« t'Hiat five cccblnations of ti'it'dia and vateriug intervals resulted 
in the most dasired growth of gerentes? 

a. 

b. 

c • 

d. •' 

Ca r T II I I T T ■ -L u ■ - i _ I 

7. VJhat happaned to tha plants that i;erc saturated 100 percent of 
the tine? 

^ , . .. 



8. Of the plants vatered every fourth day, vhich media was the nost 
susceptible to drought? 



•. 
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PLm GnOlJTH A?D DSVELOPIIENT LABORATORY EXERCISE 



Rete of YrgRgpiration 



Purpos e 

To demonstrate tiow the leaf area of a plant affects the rate of 

transpiration. 

Katorl&lo 

1. 4 graduated cyll'.idera 

2. 4 corks or stoppers 

3. 4 gcranlun cuttlno^* (1 vith one leaf, ona \:ith tvo leaves, one 
vith tfiree leaves, and one with four or note leaves 

4. vater 

Procedures 

1. Hake a hole in each cork or stopp^^r to fit the sten of a gereniun 
cutting. 

2. It is important to have the hole in cork and the gGraniun stem 
the Swine size so tent the amount of evape**ntion around it is 
negligible. 

3. Push the cuttings through the hole in the stoppur and off 

the end of plant under \/ater to prevent air pockets. (See Pigure 1) 

4. Xtaiadiatcly insert corks into the graduated cylinders vlth the 
steu veil belov the vaterllnc. (Push the stem of the plant nearly 
to the bottca of the cylinder.) 

5. Record the vater level. 

6. Keep a record of the water level over a period of several days 
or weeks and record data. 




1« Klilch plant used tha noat water? 

2. liOw did tli -2 ar:aunt o£ leaf area effect traaaplratlOA? 

3. Wliat is C23ftt by ' Rate of transpiration?” 
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PLAiJT Gr.OWTll /*173 DEVELOPME^IT LASORATOrCf EKERCISE 



Ov£g^.roy^,h XrJticed by Application of Chsalc<^Io 



PuToona 

To chc'.^ the effect of selective veed killers oa plant growth. 

Hat*!;? ta le 

1. Selective V 7 aed killers such as 2,4-D, KGPA, Sllvcx or 2,4,5-T. 

2. One glass rod 

3. Four flovrsr pots (regular) 

4. Four broad-leaved plants such as a potted gcraniua or begonia 
plant 

5. Soil 

Procedures 

1. Secure four bread- leaved plants and set in pots. 

2. Pack plaiits firr. \;4th soil. 

3. Water plants as often aa needed in order to keep the soil 
moistened. 

4. Allor-j the plants to establish roots. 

5. After the plants hevs established good root attach.>cant , select 
an available weed killer frea a garden or feed store. 

6. With a glass rod, apply a drop of the selective weed killer to 
one aide of the stcr.) of the broad- leaved plant. 

7. Try different concentrations of the chcnlcal on three other 
broad- leaved plants. 

8. Apply t^TO drops of the selective vcai killer to the second pot; 
three drops to the third pot and four drops to the fourth pot. 




Apply Chemical E^rc 



Obaarvation 

Within a £ev hours cells on the treated side of the stesi xidll 
cause the ste::r« to herd in different directions. 

Qiisatlon s 

1. VJfjy did the cells ert the treated side of the stew bend In 
different directions? 



2. WI\y vao an cvo^rgrcv^th of the plants induced by the chcaiccls? 



3. Vfint vare the cffecta of different concentrations of the ss 5 /»e 
chcuical Oil different brcadrlcavcd plants? 



4, Why w^ro bread- leaved plants used? 



5. What is a cell? 



6. V^int is a cell division? 



7. vrnnt iis ceant by ‘’cell cnlcVgc^eent?’' 
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PLAUT GROWTH ATI?) D2VEL0n!21JT LABO?JtTOr.Y EXERCISE 



Effcsta cf Cro"»;th P.g,?ulatoya cn PXa^.t8 



Purpocea 

To elicrw tlse effects tlirU growth rcgulrifcora have on plants. 

To show h>r^ different growth regulators trill oxtend the length of 
Internodes, act as gi*o,:th retrrdants, and increase the life of buds. 



l!atftrinls 

1. Concentrations of 5, 10, 100, and 1,000 parts per nilliou of 
gibbcrcllic acid to uss on coleus, chrysanthnrjui^js, or geraniusis. 
Tea of one kind of tha above plants are needed. 

2. Concentrations of 0.15 parct.it, 0.25 psreevit, and 0.5 percent of 
B»lline to use on colcuo, chrycanthcnutis, petunias, poinsettas, 
or lilies. Eight of one kind of the above plants are needed. 

Procedures 

1. Buy or nix ccnccctrations of 5, 10, 100, or 1,000 parts per 
tnillion of gibberellic acid. Tap writer r»ay be used to nix the 
co:tceiitrafciou3. 

2. Select ten coleus plants. (Chryscnthcriursu or geranlonis nay be 
used as substitutes.) 

3. Spray each concentration of glbbcrellic acid on the crovn of the 
roots of two plant?. Do not spray two plcnts. They will bs 
ciaintained as control plants. Keep the control plants out of 
the area vhem spraying. 

4. Label each pot. Include date of spraying and concentration of 
gibberellic acid used. 

5. Observe at the end of 14*20 days to see the extent of elongation 
of the internodcs. 

6. Compare the life of buds on the plants. 

7. Repeat the above procedures with concentrations of 0.15 percent, 

0.25 percent, and 0.5 percent B-IIine. Also have two control 
plants. Plants that can be used include coleus, chrysartthir^ums, 
petunias, pcinsettas, or lilies. Sjiray on the foliage of plants 
to the point of run off. 

8. Check the degree of suppression that occurs with different concen- 
trations of E-lline. 



Questions 

1. Which concentrat5.on of gibberellic acid gave the greatest elonga- 
tion of the Intcrnodss? 

The least? •" 

2. Did the different concentrations of gibberellic acid affect the 
life of buds on the plants? 

If so, hew? 

3. What concentration of B-lUne gave the greatest suppression of plant 

height? The least?, 



PLANT CRCi^K AiTD D2VELO?2;Sirr L/iI>CIL\TORY EXERCISE 



Effects of nnd Darknaig on Pl/infc8 



Purpose 

To shew the effects of different periods of ll^ht and darkness on 
plants. 



Haterlels 

1. *~Elght geranluci plants 

2. A dark roci: 

3. A system of continuous fluorscent ll^ht 



Procedures 

1. Place ona gerenlua plant In continuous darkness and one geranluai 
plant in continuous light for 96 hours. 

2. Forty-eight hours later, piece one more geranium plant in darkness 
and one in continuous light. 

3. Tvanty-four hours later, place oaa core gcranlutn plant in darkness 
and one In continuous light. 

4. Hsintain two geranium plants in normal light and dark periods as 
control plants. 

5. Remove all plants at the sacs tlca go they v/lll have been 
exposed to the total darkness and continuous light for periods 
of 96, 48, and 24-hour periods. 

6. Label the plants as to hew long they have been exposed to the 
varying light and dark conditions. 

7. Water as often as needed during the cs:perlr.snt. 



Observat ions 

1. Observe and compare the plant color, shape, and other observable 
characteristics when removed from the experimental environment. 
Describe below: 

a. 96 hours of darkness 



b. 48 hours of darkness 



c. 24 hours of darkness 



d. Control plants (alternate light and dark) 



e. 24 hours continuous light 



f. 48 hours continuous light 



g. 96 hours ccntlnuous light 



2« Maintain the plants and observe after one v;cck. 

a. Did any plants scorn to be adversely affected by exposure to 
the experimental light and dark periods? If so, how? 
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b. Which plants semed to show no adverse affects? (Co^ 22 pare vlth 
the check plants.) 



c. Would the results bo the sane for other plants? 



d. Do plants need altornatln^ light end dark periods? 
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PLANT GKOVriH A!?D DEVELOPKEllT LABORATORY EXERCISE 



Effect of Ov'crstcrlllzation of Soli on Plant Grov7th 



Purpose 

To show the effects of excessive sterilization on plant growth and 

devclop:::-3nt« 

Materials 

1. Soil nlxturc oufflcicnt to fill two smll flats 

2. Two siisll flats 

3. Thirty rooted geraniums 

4. Oven 

5. Thcracjseter 

Procedures 

1. Fill the two flats with the soil nlxture. 

2. Place flat nur.ibcr one in the oven and oversterilize the soil by 
baking the soil for one hour at 300® F. 

3. Place flat nitzibcr two in the oven and sterilize it for the correct 
awouat of timi by isalntalnlns the soil tcuperature at 180® ?. for 
30 minutes. 

4. The next day plant 15 cuttings in flat number one and 15 cuttings 
in flat number t'TO. 

5. Observe the plants each day for 30 days. 



Questions 

1. f/hat effect did the soil that was overs tcrilized have on plant 
growth? 



2. Nhy was there a difference in plant growth? 



3. Nhat could be done to counteract the effects of oversterilization? 

■> 



4. Eow long did it take for the effects of overstcrlllzation to 
appear in the plants? 



PLANT GR0v,7H AlTD DEVELOPMENT LABORATORY EXERCISE 



Effect of Different Li?>ht Colors on Phototroplsm 



Purpor.e 

To shew the effects of different Ught colors on phototroplsn. 

Materials 

1. Two potted plants or- seedlings 

2. T\^o boxes— 2* x 3* 

3. Tv 70 lamps fixtures 

4. Two colored light bulbs 

5. Small can of..blacl; paint and paint brush 

Procedures 

1. Secure two— 2* x 3*— wooden boxes and paint the Inside black. 

2. Bore a hole large enough to Insert the light fixture in each 
box and bore one hole one inch in diameter in the top and bottom 
of each box above and under the llg hts. 

3. Attach a light fixture to the end of each box as shown in Diagram I. 

4. Attach a cover to the front of each box to keep out light. 

5. Place lamps with different colored bulbs in receptacle. Use 100 
watt bulbs. 

6. Illuminate the plants during daylight hours. 

7. Alloi? one plant to grow in daylight as a control specimen. 





Diagram I 



Questions 

1. Why were the insido surfaces of the boxes painted black? 

2. Wliat are the effects of Icnsthcnlng or shortening the period of" 

llluciinatlon on the rate of growth, the character of gro\:th, and 

bloowing? 



3. Vlhy were the fronts of th 2 boxes covered? 



A, VJhy were holes put above and belcw the lights in each box? 

5* List soine light-absorbing Raterials 

6, What is Kasnt by ’'phototropisa?" ' 



PLANT GROWTH DBVELOPKE3T L.^GORATORY EXERCISE 



Ef gectc of Ll»^ht on Photofvnthcsts 



Purpose 

To show the effect that llc^'t has on photosynthesis. 



Katarlals 

1. Any plant that has a large green leaf, such as a coleus or 
philodendron 

2. Six corka (Corks nay be sliced Into V' pieces and pieces used In 
place of ^/hola corks.) 

3. Three straight pins 



PrcceduraS _ 

1, Select One of the above plants and place one cork on the top oi 

a large green leaf. ... 

2. Place another cork directly beneath the top cork on the underalcc 



3. 



A. 

5 . 



6 . 



of the leaf. 

Insert a straight pin through both corks and the leaf. This vill 
eliminate light from an area of the leaf. 

Repeat tha above procedures on two other leaves of the plant. 
Remove one pair oi corks at the end of 24 hours, another pair 
at the end of 43 hours, and the last pair at the end of 72 hours. 
After rer.oval of the corks, observe the plents for three dnya. 



Ob servations 

1. AC the tlr.3 the corks are removed, deaorlbe the color of the 
spots under Che cerks removed at the end of: 

a. 24 hours 

b. AS hours - - 

c. 72 hours - — - 

2. After three days, did spots on any of the plants turn greeni 

If so, vhlch ones? - - — 

If not, why not? , 
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PL/urr CRCV)TH DsvsLO?Hr.ir l/iSOiutory exsrciss 



Effects of pH Levels on Flint Growth 



Purpose 

To observe the effects of different pH levels on the growth of plants. 



T!atarlals 

1. Twelve young gror./ing, potted plants. Choose from the varieties 
listed belor^: 

a. Four asaleas or philodendrons 

b. Four asters, lilies or hydrangeas 

c. Four chrysanthcaums or snapdragons 

2. Solutions hsvlng the following pH readings to be used for watering 
the potted plints: 

a. Basic Solution (pH of 3.0 or above) 

b. Neutral Solution (pH of 7.0. U;se available tap water.) 

c. Moderately acid (pK of 5.5) 

d. Very acid (pH of 4.0) 

3. A pH Indicator 

4. Markers to Identify the plants and the pH of solutions applied 

5. Containers for the solutions el each coacalner. 

6. A chart to record observations at pericolic Intervals 

Procedures 

1. Select four each of the three types of potted plants listed in 
the "Materials** section. Select young growing plants that are 
approxlmataly tha same size. 

2. Identify the plants and the pR soluclona they are to receive by 
labeling the rarkers appropriately. 

3. Prepare the alkaline solution by adding dilute sodium hydroxide 
(Ha OH) to tap water to raise the pH to 8.0 

4. Prepare the mcdsrately acid solution by adding dilute sulfuric 
acid (I^SO^) to tap water to lower the pH to 5.S. 

5. Prepare the very acid solution by adding dilute sulfuric acid 
(fljSO^) to tap vatar until the pH is lowered to 4.0. 

6. Check the pH of the solutions with a pH Indicator. 

7. Water one of each type of plant with each pB solution as needed. 

8. Check the plants periodically and record observations on a 
prepared chart. 

Observations and tiers 

1. Notice t*'.a differences In growth of the three different plants 
watered by the four pH solutions. Find the best pH in which to 
grow the particular plant. 



2. Frenixed ch^raicals nay be obtained frcui nail order houses, garden 
supply stores or reputable fertilizer suppliers. 



Questions 

1. v;h3t Is r.aant by the pH of a solution? 



2. does the p<l of the soil affect plant grot^<:h and nutrient 

uptake? 



Is this the sane for all kinds of plants? 



3. The pH scale runs fron to Any solution 

having a pH belov 7.0 on the pH scale Is and 

solutions above 7.0 are or , 

4. Vihat can be used to determine tha ?H of a solution? 



5. Vjhleh plants in tha above experiment ^vsu best after being watered 
with a solution having a pH of 8.0? 

6. ^ich plants chrlved after being watered with a solution havinj 

a pH of 4.0? 

7. Which plants in ths above experir:cntal conditions ware adversely 
affected by different nutrient solutions applied? 

8. Wljst nutrient deficiency symptciis appejired in the experlosntil 

plants? * 
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Vlu\ia AlO D2V£L0?:rz:iT l^bo^ato.^y exercise 



Effect c of Ptnchlnc; on Lateral Crcwth 



Pur 0036 

To chov the effects of pinching on plr.nto that exhibit apical dor.lnanc 
and plants thnt do not exhibit apical dcclnance. (Apical donlnance 
refers to the effect of the apical bui in Inhibiting the growth of 
dorr;ant buds behind it.) 



Six potted chrysanthcri'jois end six potted coleus plants. All planta 
should be the care 330 and should be 3 ro'<m In the sa^je nediun. 



Procedures 

1. Select six chrysar thenuns and six 
coleus plants of the sane age. 

2. Finch off the terr.lnal buds of 
three chrysanth 5 ruia plants and 
three coleus plar.ca. Do not 
pinch t!vi other six plants. 

3. Provide all plants equal care and 
treatment during the experlrent. 

4. Observe the plants growth habits 
for six to oicht weeks. 




Questions 

1. Cole IS nlintJ 



'v_J 



a. Did the coleus plants thit receivei the pinch exhibit lateral 

gro^^th? 

b. Did the coleus plant that did not receive the pinch exhibit 
lateral growth? 

c. Which plants produced lateral growth first? 

Why? 



Chryu intb-sn’-fa slants 

a. Did the chrytanthenun plants chut received the pinch exhibit 
lateral gre-.-th? *^hy? 






Did the chry 3 anthei:..n plants that were not pinched exhibit 
lateral grevth? Whv? 



b 



PLAIIT G?.0:mi A2ID DEVELOFKS’.^T LABORATORY EXERCISE 



Effect of Orrv ”!^ Qn Deflciet^cv and Exces*? Cxy<sen on 
Gcr:ntnat Loii ci Sscd-j 



Purpo^.e 

To 8 *now the effects of a lack of oxygen and excessive an^ounts of 

oxygen on seed gemination. 

Katerlils 

1. Three one gallon juga 

2. Two rubber stoppers, one two-hole rubber stopper 

3. Fast growing scads such as radish or squash seeds 

4. A strip of steel wool and a string 

5. Two pieces of glass tubing bent at right angles 

6 . Two pieces of rubber tubing and two clatnps 

7. A quantity of soil 

Precadure^ 

1. Fill two one gallon glass jugs with noist soil to a depth of 
three inches. 

2. Drop la sore fast growing seeds. 

3. Add tr.oro siolst soil to cover the scads. 

4. Unroll a strip of steel wool, r.oistcn It throughly, and suspend 
it inside one of the juge by neans of a string. Close this 
experitrantal jug with a rubber stopper. .Also close the control 
jug not having steel wool placed inside with a rebber stopper. 

No^: The coljt steel vrool should create an oxygen deficiency 

in the experimental jug. 

5. Observe both jugs at regular Intervals and wake notes of any 
differences in the gerwination of. the seeds. 

6 . Plant seeds in the third jug as described above. 

7. Place a two hole stopper with tha two right angle glass tubings 
Inserted in tha stopper into the jug. 

Cautio 1 ! • Thoroughly wet the glass tubings and rubber stopper 
before forcing the glass tubln .33 into the rubber stopper. 

8 . Force oxygen into the jug. This can be done by forcing oxygen 
into one tube and letting the air escape frea the other tube. 

The source of c.<ygjn way be fren the o;c/- acetylene tanks found 
in r.ast schools shops. 

9. Vhen an excess of o:r/gan has been forced into the jug, close 
the hosea on both ends with clamps. 

Cctapsre the germination of seeds in this jug with excess oxygan 
with the garalnatlon of seeds In tha control jug and the jug having 
an oxygan defictancy over a per led of two or three weeks. Record 
the results. 



10 . 



\ 






I steel Wool 

V : 



Oxygen Deficiency 
Experimental Jug 



Figure 1 



I _ ; 

Seedlings 

Soil 






Control Jug 




Glass Tube 
Clamp 



Experimental Jug 
Figure 2 



Lusstior.s 



1. Uhy vas tite steel ^ool moistened? 



2. What factor or factors inJlcate an oxyjen deficiency in seed 
gertilnaticn? 



Zn plant grouch? 



3. What happcn-id to c'i* gerininatin;^ s.cdlinja which received an 
excels account of oxygen after two wic'< 3 ? 



After three vcckc? 



4. Vliat is rcspiracl^n? 
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5 . 



Kov does tha noistiTC content of thi air and the temperature 
level influence the rate of respiration and the lonsevlty of 
seed In storage? 



6. Wliat are the principal envlror.ncntal factors affecting scad 
germination? 

7. Wi.it processes are taking place in sceUs during germinaTroa? 



8. Wiat arc the functions of water tn geraination? 



9. hliat are the functions of oxygen in geixilnation? 



10, Coes light stl:*.ulr.te the gemination of seeds of seme horticultural 
crops and reduce gerialration of othsrs? 

w;hy? ” “• 
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PLA1I7 C?.Om*TII iro DEV2L0?:r2!I7 I«*J!0?AT0RY E<ERCISE 



Ziffict cf a Prificlopcy an:! an S: tc pnsive 
AnOu.it of Crrbon Dior a oa Plaat Cro%'th 



Puroo:.** 

To shoT'/ the effects of a lack of and an excessive amount of CO on 
plant growth. 2 



Hater la Is 

1. Caustic soda or soiiun hydroxide (This is the same compound 
ccnnonly used to romove grease frc.^ drain pipes.) 

2. Two one-gallon juj-s 

3. One snail pill bottle or tent tube 

4. Small radich s.aedllngs and soil 

5. Cork or stopper 

6. String 



Procedure". 



1. Secure two one-gillon jugs. 

2. Place soil and radish or si^ua.ah scads In jug. Insert cork or 
stopper. 

3. Water as often aa naeded by the use of a plpatta or water droppor. 

4. Allow the seeds to grow for a couple of weeka. 

5. Remove cork and transfer caustic seda or stJlum hydroxide very 
carefully to a small pill bcttle or teat tube. 

6. Suspend pill bottle or test tube with caustic soda or sodium 
hydroxide inaids a glass jug containing ar:all seedlings. This 
will absorb COj ar.d thus decrease the level of COj in the jug. 

See Figure 1. 

7. With the apparatus shown in Figure 2, blow your breath several 
tlmaa into a jug containing small radish seedlings. Repeat this 
every day for a week or two. Wote ; Tills should keep the concentra- 
tion above noml. 



8. Observe the difference in the grc*.;th of plants. 



O 
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(Exhale CO2 here) 
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Caustic Soda or So!ium 
Hydroxide 



rmy 



Figure I 



Figure 2 



Ougatlons 

1. Why van the caustic soda, which was enclosed in pill bottle or 
test tube, suspcni.'.d inside the glass jug? 

2. Is the rate of grc*i:h of the seedlings affected by a deficiency 

of CO,? 

3. Is the rate of growth of the seedlings affected by an excessive 

amount of CO^? 

4. Why lo it rcccrj!5r.ci3d in this experij; 2 nt that one blew several 

tir.ac in the jug for an excessive ar.ount of CO,? TiJhat is another 
neana of securing additional CO^? ^ 

5. W’hy is carbon dicxiie important to plant growth? 
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Constructing a Flat 




Bill of m.itcrlnts: 

Item 

Ends 

Bottom 

Sides 

Nalls 



(Use redvood stock) 

No, of nieces 

2 

4 

2 

• k lb. 



Stse 

3/4»* X 4” X 23” 

1/2” X 4” X 23” 

1/2” X 4» X 15 5/8” 
4d or 6d 
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KOOTCULTUnAL MSCIV^IICS TROJ^CT 



Cons tract in?* a Graving, Bench 



Introduction 

The follotflns dlnsnslons cay be altered to fit the space available. 
Additional bracins for the lejjs and a cover for the bench cay be 
added to this plan. 



A 2” X 2” franc that vlll exactly fit the bench and covered vlth 
polyethelene will suffice. One-half-inch drainage holes should be 
placed In an ei^ht-inch pattern In the bottort of the box. 

Bill of cater la Is 



Description 



Ko. of pieces 



Size 



Sides of box 2 
Bottori) of box 4 
Snds of box 2 
Side supports 2 
Enxd and olddle supports 3 
Le^s 4 
Corner braces 8 
Carriage bolts 8 
Washers 8 
Flat wood screws 40 



I 3/4” x S” x 72" 

I 3/4" X 3" X 72” 

I 3/4" X 5 ’ X 26y 
I 3/4" X 4” X 60” 

1 3/4" X 4" X 22y* 

3 3/4" X 3 3/4" X 26y 
IV X 6" flat metal 
7/16" X o" 

7/16" 

3V 



Procedures 

1. Use two-inch flnijhed or unfinished redwood lumber. (If unfinished 
lunber Is used t!ie wiir.ensio.is of s>jna piece J nest be altered.) 

2. Cut all lumber to desired dltnenslo.-! 3 . 

3. Assc'.tible the box with three and cne-half-inch wood screws and 
corner braces. 

4. Attach the side ar.J end supports to the box. 

5. Bolt the le^s In place with the sevea-slxteenth-lnch bolts. 

6. Drill dratnuse holas In the bottc-o on the box. 
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Conf true tin n; a Crct ;e r 



Intr o.? net Inn 

The plrnt gre^rer nay be used for dcr.or.st ration purposes to accelerate 
gcraination of seeds, produce stockier i. idllnss, stimulate the 
rooting of cuttings, end produce fibrous root systens. 

Bill of riterials 



Pancrirtion Wc, of 



Sides 2 

Bottor. 1 

Top (front end back) 2 

Braces (top) 2 

Triii (bottom sides) 2 

Trim (bottom front) 1 

Shalf 1 

Back (optional) 1 

Strips for adjustable 

•helven (cetal) 4 

Radiant energy 

Fluorescent larps 
2* leap strips 2 

Assorted nails % 

Weed finish \ 



pieces Size 

3/4” X 18*' X 36" 
3/4” X 18” X 50” 
3/4” X 4” X 50” 
3/4” X ly X 16V 

V X IV X 18V* 

V X IV X 52V* 
3/4” X 17” X A9V 

V* X 36" X 51V 

V X 24*' 



49" length 

lb. 

pt. 



Proceduree 

1. Cut all plceen of ^ccd to sice. 

2. Groove ar.d install adjustable shelving strips in sides. 

3. Asse;.:ble bottcii, sides, and top. 

4. Attach top croaa braces. 

5. Attach plyiiTOcd bac!:. 

6. Attach trim to front and sides. 

7. Sand and finish. 

8. Attach lights. 



Vlguv# A«**Pl*nC Grower 











laLTUHAL 



%• ^ f « > <T/^ 



?r.oj:cT 



Con*;tr'j!ctlr.t; a 



Ititrc'.!’ictlon 






otb: ?j aivJ coldfrj'j;2n are Idar.tical except that the hotbed has 
provision for heat, ?ne basic r.easure~ent for a hotbed is a 3 x 6 
foot sash. Itultiples of this ditssnslon cay be placed side by side 
to give the desire! gra/ltig area. The hotbeds should be placed in 
a sunny area with front (lowest end) tet^-ard the sunny side. Ti;elve 
inches of the box should be underground. 



Bill of r.atorials 

m ■ mmmsss^ssssiS 

1, 18 cubic feet of coarse sand 

2, 21 cubic feat cf fine sand 

3, 60 feet of cicatrical cable with controls 

4, 6x6 foot section of one- fourth- Inch cesh *'hardv?are clctV* 

5, Materials for tha frane 



Description 

Sides of box 
Front of box 
Bach of box 
Kiddle brace 
Sash 

Binges, narrow 
cabinet 



Ko. of pieces 

2 

1 

1 

1 

2 

4 



3/4“ x ?4” end and 13” end x 7CV* 
3/4” 18” X 72” 

3/4” X 24” X 72” 

3/4” X 2” X 70V’ 

3* X 6* standard sash with glass 
1 ” 



Proccd»trea 

1, Build the fraae to the desired dicensions, (Concrete blocks 
nay be substituted for wood.) 

2, Treat the wood with copper naphthalene wood preservative. (Do 
not use cresote' since it gives off fumes which are poisonous to 
plants.) 

3, Remove 12 inches cf the top soil in the area the frame is to 

be located so the frace can be positioned with the lover 12 inches 
underground. 

4, Position tha frar.a and refill the area around the sides with soil, 

5, Place the coarse sand in the lower six inches cf the frame. 

6, Install the keatir.3 cable beginnlns three inches frem the side 
and placing the loops seven inches apart. 

7, Place one inch of fine sand on top of the heating cable. 

8, The one- fourth- inch cash "hardware cloth” is installed next, 

(This protects tha heating cable frea digging tools.) 

9, Place six inchaa of clean sand above the hardware cloth. 

10, Fasten tha sasii-as to the frene by attaching the hinges to the 
back of the frano and connect the controls to tha heating cable. 
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Figure 1--Diagrain for a Hotbed 






liO-.'iiwj'LTuv-u* i - hojlq^s 

a Port *^13 screen 



Ir>;:rc Ivtction 

*1.3 po_'£ 2 l'le lath scraea uay be mde in variouG ^Isea but the cciraon 
size Ij 3* X 6* sa It vill fit one sactioa of the hotbed or coldfraiTiO. 
?laaterer*8 lath ray be uaed but reJv. 2 cd lath or batten strips 3 5/fi" 
vride are uare aeitabla. Tl’.e screen L*ay be eiada to give 50 percent 
or 75 pare:*nt shade. For 50 percent 3hade make the spaces betv^oen 
strips as vide as t!»e strips and 75 percent shade taaUe the spaces 
one-half as wide as the strips. 

Bill of m tor in Is 



i.o, of rlcces 



Sice 



Ends 2 
Sides 2 
Strips 11 
Assorted nails 



3/4” X 2” X 34?;” 
3/4” X 2” X 72” 

3/8” X 3 5/8” X 36” 



Procedurew 

!• Cut all pieces of wood tc the proper size, 

2, Ascerble the outride frare, 

3. Kail the lath cr batten across. 
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Portable Lath Screen 
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EORTICULT0RAL MECllVMICS PROJECT 



Cons true tinr, a Cllrut>‘^rtiiCT 



IntroJuett ,^^ clipatarlum was deslgnad to be used either In the cUssroon. 
or shop: therefore, the width oust allow It to pass through doors. The 
luuiber^used should be Oocglaa fir or redwood which is pressure tre.ited wl.h 
copper napthenate. The covering cay be one of nany types ^ut rigid 1 - 

elaL sheeting approxlrtately 3/48" thick is rccoraended in 
doors are tnade of fiberglass with a 3/4“ x 2" fraoe around the fiberglass. 

The doors cay be hinged, hooked la place, or nide to slide as they have 

been designed In tills plan. 

The lights are adjustable In height through the use of chains 
and arc switched so that the lights on each end and each level are controlled 

separately. 

The floors are cade of corrugated asbestos and are sloped with a 
I” drop to one end for drainage purposes. Tha water drains off the oor 
into trays which are aloped to one aide, ^e top drainage tray ewptles 
into the bottoa tray which enpties into a drainage pan on the floor. »ho 
drainage traya will nos t likely have to be euato-a cade for this 
Care ehould be taken to Insure that the floors properly drain into the 

trays without leakage . 

The control panel and exhaust fans are situated on the opposite 
end of the drainage systea. The controls should be placed in a box uh c 

can be closed. One exhaust fan is located on tne top level and one on the 

iottca level. The exhiust fans are wired so thay cay be turned 

nanually or by the thernostat. The thermostat should be placed in *h, 

upper level toward the center of the ehanber. The theroooeter | ^ 

indicator should not be rigidly fastened so they may be used in both coa 

partcents. 



A pproximate Bill of Kiterlals . s.v 

U c^beV . Douglas fir or redwood, pressure treated with copper 

napthenate. 

2" X 4” S4S Stock, 120 board feet. 24 cents a foot. 

!»• S4S Stock, 20 board feet, 30 cents a foot. 

Corru gated asbe stos sheets . Two pieces 10* x 42 at 
$13.00 a sheet! 

Plbarplass, Plat sheets approxltaately 75 square feet at 
$ .35 a square foot. 

Electric-il S7stc:a. Lights, elg^t two-lanp reflector 

units at $9.33 eich. TJiree cartons (six lamps per 

carton) of wide spcctrua lamps at $11.23 per 
carton. 

Cable, 50 feet of 14 ga. , three conductor cable 
at $23.00 per 100 feet. 

Tltr .2 switch, single pole ca u 

, six three- 70S it Ion " 

position tcc>la switch -?Z.OO 




$30.00 

6.00 



30.00 

26.00 

75.00 

34.00 



$ 9.00 



12.00 

9.00 

11.00 
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lilac el laneous « Therr.oir.eter and huDldlCy Indicator. $10.00 

Thcrr.ostat, 120 volt, 2^ switch differential. 17.00 

Exhaust fans, two four-inch muffin fans at $5.00 each. 10.00 

Casters, four H. D. lock type. 12.00 

Nalls, screws, chain (for lights) rubber hose (for 

drainage system). IQ. 00 



Total Estimated Cost $292.00 



Procedures 

The frame should be built first. In order to make the frame as 
strong as possible use lap and dado Joints instead of butt joints wherever 
possible. The casters and hooks for the lights should be positioned before 
installing the corrugated asbestos. In fastening the asbestos, the screw 
holes should be drilled In the top of the corrugations, not In the bottom, 
because of leakage. 

Next, construct the drainage trays and Install them in place 
and attach the drainage hoses. The doors should be constructed next. Install 
the exhaust fans and control panels and wive the electrical system. The 
lights should be hung In place after the framework has been painted with 
a suitable paint (a paint designed for use with plants). Lastly, the 
fiberglass covering should be placed on the ends and top. 
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DRAINAGE HOSE 




FRAME STRUCTURE 



FRAME STRUCTURE 



RIGI{T EMD VIEW 



LEFT END VIEW 
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•DRAINAGE TUBE 



1 
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KOmc»JLTU?AL MECHANICS PROJECT 



Identifying Garden Tools 

# 









1. Long handled, round pointed shovel (straight shank) 
2* Long handled, routid pointed shovel (curved shank) 

3. Long handled, square pointed shovel 

4. D-hindled, square pointed shovel (short handle) 

5. D*handled, square pointed spade 

6. Transplanting or balling spade (Sharp choo ter) 

7. Garden shovel 

8. Scoop shovel 

9. Carden hoc 

10. Nursery and grconJiouae hoc (round top) 

11. Nursery and greenhouse hoe (square top) 

12. Scuffle hoe 

13. Warren hoe 

14. Weeding hoe 

15. Level headed rake 

16. Metal ba/ rake 

17. Rectangular la’,m rake 

18. Fan^shaped lat^n rake 

19. Long handled spading fork 

20. D-handled fork (short handle) 

21. Barn or tuanure fork (seed fork) 

22. Pruning shears 

23. Pruning shears 

24. Hedge shears 

25. Lopping shears 

26. Grass shears 

27. Cultivator 

28. Cultivator 

29. Cultivator 

30. Weed cutter 

31. Weed cutter 

32. Drop shank pointed trw-rel 

33. Straight shank pointed trowel 

34. Transplanting trcwal 

35. Drop shank toargin tro'.^el 

36. Dandelion weeder 

37. Weeder 
3S. Rand hoe 

39, Hand hoe and cultivator 

40. Hand cultivator 

41, Pruning saw (push cut) 

42. Pruning saw (pull cut) 
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1 . 




Long handled, round pointed shovel (straight 

shank) 



2 . 





Long handled, square pointed shovel 




4 . 




D-hand led , round pointed shovel 
(short handle) 

6 « 




D-handled, square pointed spade Transplanting or balling spade (Sharpshooter)' 





' Scoop shovel 






c-loa 



f 



9 . 




10 . 




Nursery and greenhouse hoe (round top) 




Nursery and greenhouse hoe (square top) Scuffle hoe 






Rectangular lawn rake Pan -shaped lawn rake 



a 



o 

ERIC 
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Long handled spading fork 



D-handled fork (short handle) 




Pruning shears 





Hedge shears 



26 . 




Grass shears 




C-102 



29. 



30. 





Cultivator 


Cultivator 


. 

Cultivator 


Weed cutter 
• 




• 

32. 


33. 


3l». 


Weed cutter 


Drop shank pointed trowel 


Straight shank 

pointed trowel Transplanting trowel 





Drop shank margin trowel Dandelion weeder Weeder 



Rand hoe 






Pruning saw 
(pull cut) 
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HORTICULTURAL MECHANICS PROJECT 



s 



Sharpening a Hoe 



Introduction 

Hoes, like any tool, will do a better lob and be easier to use If 

properly sharpened. A garden hoe Is usually sharpen**d with a flat 

bastard file. 

Procedures 

1. Clamp the hoe firmly in a vise with 
the edge opposite the handle in an 
upward position as shown in Figure 1. 

2. Crasp the handle of the flic In the 
right hand, the end of the file In 
the left hand, and file diagonally 
toward the cutting edge In firm, 
steady movements as shown In Figure 2. 

3. Maintain the original bevel of a new 
hoe uniformly across the cuttlng^edge« 

4. Remove the hoe from the vise and file 
off any burrs left on the opposite 
side of the bevel. 




Figure 1. Position to clamp 
hoe in the vise. 



Figure 2. File blade so cutting 
edge is nearest the handle. 
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Making* Signs and l!5rkers for Ornar.gntal Horticulture 



Purpose 

To outline a procedure for making attractive, durable signs for marking 

plants, demonstration plots or areas In ornamental horticulture. 

Materials 

1. Rough one-by or two-hy lumber, depending on use, size and number 
of letters used 

2. Orange and redwood or brown paint 

3. Large (two or three Inch) and small (one- fourth inch) paint brushes 

A. Bench vise 

5. Letter templates, pencils or other markers 

6. Router or drill press and bits 

7. Velnlng or core box router bits 

8. Band saw, Jigsaw or crosscut saw 

Procedures 

!• Select rough lumber of suitable dlmanslons for the particular sign 
to be made. Rough 1" x 4" x 6" or wider lumber should be satis- 
factory in most eases. 

2. Lay out letter templates on the board to get proper spacing and 
find the length of board needed. 

3. Draw the letters on the board to uniform size and style with a 
pencil. After laying out, the needed length of the board can 
be determined. 

4. Use a router to rout out the letters. Caution: Wear safety 

glasses while using the router. 

a. Portable router— Place the board face side ut> securely In a 
wood bench vise. Select a velnlng or core box router bit 
the diameter of the width of the letters to be routed out. 

Set the router bit to a depth of 3/16-lnch to 1/4 Inch 
depending on the thickness of the board used. Carefully 
rout out the letters by following the lines In a freehand 
fashion. 

b. Drill Press- -Another method of routing Is to place a router 
bit In the drill press. Again select a velnlng or core box 
router bit of the correct diameter. Make sure the shank fits 
the drill chuck. Set the correct depth desired and rout out 
the letters freehand by moving the board under the stationary 
router bit. 

5. Mark out the desired designs on' the ends of the sign. See figures 
A, B and C for suggestions on designs. 

6. Carefully cut out the desired end designs on a band saw or Jigsaw. 
If these machines are not available, a crosscut saw can be used. 
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7. Deterniae how the sign is to be displayed. If the sign is to 
be hung, drill tha proper holes for attachricnt. If the sign Is 
to be placed on a stake, drill holes so ifc can be screwed to the 
•take or else nail it to the stake. 

8. Faint the sign with a redwood or brown paint—two coats nay ba 
reeded. 

9. After the redwood paint has dried thoroughly, carefully paint 
the routed out letters with two coats of bright orange paint. 

10. After the paint has dried, place the sign at the place to bo 
Oiarked. Properly constructed, the sign should be attractive, 
durable and attention getting. Haintaln the sign by repainting 
as needed. 




Figure A 




Figure B 




Figure C 
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HOSIICULTURAI M2CRVNICS PROJECT 



The Plant Crow and Study Mobile 



Introduction 

The Plant Grow and Study Mobile is designed to provide a place 
where plants nay be grown and studied for i:ore effective instruction in 
ornaaental horticulture. The waterproof trays nay be removed for closer 
study and experimentation. Relative humidity around the plants may be 
increased by setting the potted plants in vermlculite or similar material 
within the trays and vetting the vermiculite periodically. The frame is 
made from heavy oncinch tubing. The lights may be adjusted by the chains 
on each end of the mobile. Blackout covers and 12* x 18- inch shatterproof 
trays are available from Jewel Aquarium Company, 505 Armitage Avenue, 
Chicago, Illinois 60639. 

Bill of materials 



llunber of pieces 



Sise 



Description 



6 

6 

2 

4 

12 

3 

12 



r* X r* X 50** 

r* X r* X i6V* 

l** X r* X 163’* (4** 

allowed for waste) 

To fit r* tubing, 2**- 

3" diameter 

15** 

48** X 11 3/4** 

12** X 18** X 3** 



Tubing, side rails 
Tubing, end rails 
Tubing, upright ends 

Casters 

Snail chain and hooks 
Two- lamp reflector units 
Fiberglass trays with 
rolled edge 



Procedures 

Veld the side and end rails together to forn three frames with 
outside dimensions of 18V x 50**. Attach the hooks for the light chains 
to the bottom of the frames. Next, bend the long pieces of tubing to the 
required dimensions and trim off the excess length. Weld the frames in 
place. Clean the frame and paint it the desired color. A light color 
is recocanended. Next, attach the casters and lights. Wire the lights 
and put the trays in place. You are now ready to grow plants. 
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PLANT GROW AND STUD! HOBIU 



i 








TOP VIEW 




FRONT VIEW SIDE VIEW 
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PROGRAM PLANNING GUIDE AND RECORD BOOK 
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INTRODUCTION 



This record book is written to provide any student enrolled in vocational 
agriculture or vocational ornamental horticulture a suggested list of beautifi* 
cation activities in the field of ornamental horticulture which could be carried 
out on his home grounds or in his home. As a planning guide, this record book 
is designed to suggest activities and skills in the various areas of ornamental 
horticulture. For convenience, records of each completed activity or skill can 
easily be recorded on the checklist pages provided. A systematic method of 
keeping records of plans, goals, and accomplishments is also provided. 

This planning guide can be used by students who have supervised agriculture 
experience programs or may be substituted as an individual experience program in 
the area of ornamental horticulture. 

It is assumed that every student has a yard where some of the suggested 
activities can be carried out. As a potential home owner, each student can 
develop practical and worthwhile knowledges and skills in the area of ornamental 
horticulture by using this guide, and at the same time can improve and beautify 
his home surroundings. 

Suggested activities in ornamental horticulture beautification that can be 
carried on inside the home are listed. These activities can be interesting and 
iuformative as they are carried out. Hany skills in ornamental horticulture 
can be developed by carrying on such a project. 

In addition, this book contains a section for keeping records of receipts 
and expenses, labor, photos and news clippings and instructor's visits. A 
record of FFA leadership and a student diary is also provided. 

It is hoped that this record book will be valuable to the student as a 
source list of activities and skills to be developed in the area of ornamental 
horticulture. It is also hoped that surroundings, both inside and outside the 
home, can be beautified and made more pleasant by carrying on some of these 
suggested ornamental horticulture activities. 

Students idio are engaged in placement •en^loyment programs should keep 
their records in one of the occupational experience program record books 
designed for vocational agriculture students. Students who are engaged in a 
self-employment program involving production or other money-making activities 
nay wish to select and use a production-type record book. 



AGREEMENT 



Name 

Borne 

Year 



of student 

address 

In school Title of course. 



School, 

Age 



A. STUDENT AGREEMENT 

1. I agree to make a study of the beautification activities and skills in 
ornamental horticulture that I can carry out on my home grounds or in 
niy home. My parents and instructor will help set up feasible plans and 

goals for me to accomplish. 

2‘. I agree to develop plans and goals for my home experience program. 

3. I agree to keep a record of plans, goals, and activities accomplished 
as well as records of receipts, expenses,- labor, instructor s visits, 
leadership, and other activities. 

4. I agree to carry out the planned activities aind skills and assist in 
specialized activities connected with this progpram. 

5 . I agree to carry out these activities as beautification and improvement 
projects and develop related ornamental horticulture skills. 

B. PARENTAL AGREEMENT 

1. I agree to assist in the achievement of this home experience program 
insofar as I am able. 

2. I agree that the student will not be expected to pay any costs incurred 
in this work except for items which are his own property. 

C. INSTRUCTOR AGREEMENT 

1, I agree to give needed instruction in ornamental horticulture and In 
home beautification and imnrovement. 

2, I agree to assist in planning the home beautification program with the 
student and his parents. 

3, I agree to provide Individual instruction and supervise work done on 
this program. 



Student 



Parent 



Instructor 



HOME GROUNDS AND PLANT INVENTORY 



One way to start any project is to identify the existing situation. This 
can be done by taking an inventory of the yard or home grounds to be improved 
and beautified. Following is an outline to follow when taking the Inventory. 

A. Sketch a view of the present yard and home grounds on the following 
page. Things to locate on the view include: 

1. Total area to be improved. 

2. House and other buildings. 

3. Fences and sidewalks. 

4. Areas or materials which need improvement » removal or change. 

5. Trees, shrubs and grasses. 

B. Identify the trees, shrubs and grasses on the sketch. List common and 
scientific names of the plants below. 



. Inventory the types 

1 . 

2 . 

3. 

4. 

5. 

6 . 



of plants in your home. 

7. 

8 . 

9. 

10 . 

11 . 

12 . 



C 



SKETCH OF AREA TO BE IMPROVED (PRESENT SITUATION) 



I . 



L 
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GOALS AMD IMPROVEMENTS 



Evaluate Che present situation. What changes should be made? How much 
work will it take to make these changes? How lar«^e a project can you undertake? 
How much will It cost? Uhat benefits and satisfactions will be derived from 
the completed project? These are some of the questions to consider in evalu* 
ating the present situation, planning changes and setting up goals for your 
beautification program. Talk your plans over with your parents and instructor. 
Develop long-range plans and goals which can actually be done. 

After evaluation, planning and setting up goals, sketch a view of the yard 
or grounds that fits into your plans and feasible goals. The view should 
include all the changes necessary and show how the completed project will look. 

Things the plan should include are: 

!• General cleanup, removal of any unsightly trash or material. 

2. Location or relocation of fences, sidewalks, patios, etc. 

3. Proposed trees, shrubs and grasses. Be specific in location and 
identification. 

4. Location of mailbox. 

5. Location of window boxes, rose trellises, and lawn furniture. 
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SKETCH OF AREA TO BE IMPROVED (PROPOSED SITUATION) 
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EXPERIENCE PROGRAM PLANS 



Now that you have taken an inventory of the home grounds, evaluated the 
present situation, and made plans and set goals for future work and improvement 
in ornamental horticulture, you will want to select a place to start. You will 
want to put your plans into action. It will not be possible to make great 
changes all at one time, but the thing to do is to get started and involved in 
some aspect of the beautification program. Following is a list of suggested 
Jobs to do and ways and means of accomplishing them. 

General cleanup program 

This sounds like a lot of hard work. It is, but you must evaluate it in 
terms of the benefits you will derive from pleasant and beautiful surroundings. 
Really, cleanup involves activities that should be done anyway. Some situations 
will require a lot of work, others will be in good shape and not much time will 
need to be devoted to cleanup. For situations where unsightly materials have 
been allowed to accumulate, the first job is to remove them. 

Below is a list of general cleanup activities which may need to be done. 
Study your home situation and put a check mark by those activities that need 
attention. Add additional activities which need to be done at the bottom of 
the list. Upon completion of each activity, enter the date completed. 



A 



Cleanup activity 


Needs 

attention 


Date 

completed 


1. Remove dead trees or shrubs. 






2. Remove and dispose dead branches. 






3. Remove junk, trash, and X700dpiles which have 
accumulated around the house or grounds. 






4. Provide a specific storage place for all lawn 
and horticultural equipment. 






' 

5. Repair or ’•emove broken picnic tables or lawn 
furniture. 






6. Fill in low places and grade the grounds to 
provide for drainage. 






7. Remove, repair or replace fences, sidewalks, 
step railings, and porches. 






8. Remove or transplant trees, shrubs or flowers to 
fit the long-range plan. 






9. Make provisions for the drivex/ay. 


• 
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Cleanup activity 


Needs 

attention 


Date 

completed 


10. Pick up nails and broken glass. 






11. Remove unsightly rocks. 






12. 






13. 






14. 






15. 







Grounds maintenance practices 



In addition to general cleanup activities, your home yard or grounds 
provide an excellent opportunity to develop knowledges and skills In grounds 
maintenance. You will study maintenance practices In the classroom which can 
actually be applied on your home grounds. 

Below are listed several maintenance practices that can be accomplished on 
your home grounds or In your yard. 

Check the "Opportunity” column if it possible for you to do this activity. 
Check the "Activity Completed” column when the activity has been accomplished. 
Use the "Scope” column to indicate the number of times a particular activity is 
performed, the number of plants treated, or the size of the area maintained as 
It pertains to the suggested practices. 



Grounds main i<=‘nance practices 


Opportunity 


Activity 

cc.npleted 


Scope 


1. 


Mow the lawn. 








2. 


Trim or prune ornamental trees. 


• 






3. 


Fertilize the lawn, trees, shrubs, 
flowers. 








4. 


Apply herbicides. 








5. 


Apply insecticides. 








6. 


Water the lax>7n, trees, shrubs or 
flowers. 








7. 


Repair trees. 








S, 


Brace trees. 
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Grounds maintenance practices 


! 

Opportunity 


Activity 

completed 


Scope 


9. Prevent sunburn. 








10. Prevent winter Injury. 








11. Prevent insect damage and disease. 








12. Set up, adjust and move the sprinkler. 








13. Edge the lawn. 








14. Operate the sprayer. 








15. Operate the duster. 








16. Prune deciduous shrubs. 




• 




17. Prune evergreen shrubs. 








18. Mix chemicals. 








19. Stake trees. 








20. Set up a rain gauge. 








21. Record precipitation from a rain gauge. 








22 . . Trim hedges . 








23. Trim shrubs. 








24. Mulch trees and shrubs. 








25. 








26. 








27. 








• 

00 

CM 








29. 








1 

1 

• 

o 









Mechanical maintenance practices 



In order to carry out the grounds maintenance practices listed previously, 
you will probably be working with various horticulture tools and equipment. This 
will provide an opportunity for you to develop knowledges and skills in the area 
of horticultural mechanics maintenance. 

Below are listed several mechanical maintenance practices that may be 
accomplished by working with horticultural machinery and equipment. Check the 
"Opportunity" column if it is possible for you to do this activity. Enter the 
date in the "Date Completed" column when the activity has been accomplished. 



Mechanical maintenance practices 


1 

Opportunity 


Date 

completed 


1. Sharpen mower blades. 






2. Adjust mower height. 




■ 


3. Calibrate the sprayer. 






4. Flush and clean the sprayer. 






5. Adjust the fertilizer spreader. 






6. Select horticultural tools and equipment. 






7. Sharpen horticultural tools. 






8. Clean and oil horticultural tools. 






9. Recondition horticultural tools and equipment. 






10. Operate the chain saw. 






11. Operate the hedge trimmer. 






12. Calibrate the irrigation system. 






13. Adjust gasoline engines. 






14.' Change oil and maintain gasoline engines. 






15. Use horticultural tools and equipment safely. 






16. 






17. 






18. 






19. 






20. 







Improvement and beautification activities 



Once the cleanup activities have been completed and maintenance skills 
developed, you will want to start some Improvement and beautification projects 
on your home grounds. There are many possibilities. By working tov/ard your 
proposed and planned program, you can start with a large project and supplement 
it with smaller, less time-consuming projects. 

A planned program with definite goals will help you evaluate your progress. 
Below is a list of Improvement and beautification activities. Check the 
"Planned" column if the activity is in your long-range plans. Upon completion 
of the planned activity, enter the date in the "Date Completed" column. 



Improvement and beautification activities 


Planned 


Date 

completed 


1. Plant new trees. 






. r . j j . I . _ 1 ^ r 

2. Plant new shrubs. 






3. Seed or plug a new la\m. 






4. Plant flowers. 






5. Relocate and replant trees. 






6. Relocate and replant shrubs. 






7. Renovate the lawn. 






8. Grade the lawn. 






9. Reseed bare spots. 






10. Plant sprigs. 






11. Place plugs. 






12. Repair bare spots. 






13. Take soil samples. 






14. Apply fertilizer. 






15. Apply lime. 






16. Repair old fences. 






17. Paint fences. 






18. Build fences. 
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Improvement and beautification activities 


Planned 


Date 

completed 


19. Build lawn furniture. 






20. Repair lawn furniture. 






21. Paint lawn furniture. 






22. Paint house or other buildings. 






23. Build a new sidewalk. 






24. Improve the driveway. 






25. Landscape the yard. 






26. Prepare the public, private and service areas. 






27. Build a concrete patio. 






28. Lay a stone patio. 






29. Lay a stone walk. 


• 




30. Build a barbecue pit. 






31. Make a window box. 






32. Build a rose trellis. 






33. Build a pool. 






34. Build a pond. 






35. 






36. 






• 

1 

1 

, 

1 

1 






38. 






39. 






40. 






41. 







Ho rticultural activities within the home 



There are numerous activities that can be carried out with ornamental plants 
within the home. House plants beautify and make the surroundings more pleasant. 
It is also interesting to v/atch them grow. Many horticultural knowledges and 
skills can be learned by growing and taking care of plants Indoors. 

Everyone has an opportunity to start some type of plant project in his own 
home. Below are listed some plant projects or indoor activities in the area of 
ornamental horticulture that may be carried on within his home. Check the 
"Opportunity" column if it is possible for you to do this activity. Check the 
"Activity Completed" column when the activity has been accomplished. 



Horticultural activities within the home 


Opportunity 


Activity 

completed 


1. Care for the house plants presently growing 
in my home. 






2. Learn the common and scientific names of house 
plants growing in my home. 






3. . Learn the identifying characteristics of house 
plants growing in my home. 






4. Obtain and start growing different kinds of 
house plants in my home. 






5. Prepare special arrangements of house plants 
and flowers in my home. 






6. Build attractive containers for potted plants. 






7. Build hangers for potted plants. 






8. Make a moss stick and grow a climbing vine. 






9. Prepare a terrarium and maintain it in an 
attractive place. 






10. Arrange blooming plants around a background 
of green foliage plants. 






11. Add flowering plants to foliage plants to 
brighten a X7inter window garden. 






12. Grow "masculine plants" in your room or 
office. 






13. Construct an attractive centerpiece for the 
dining room table. 






14. Place a plant in front of a mirror to get twice 
the effect from a plant arrangement. 







4 



Horticultural activities within the home 


Opportunity 


Activity 

completed 


15. Make up and display a dish garden of cactus and 
succulents . 






16. Sink spring bulbs outdoors for thr^e months of 
cold weather, then bring indoors to bloom. 






17. Move potted house plants outdoors during the 
sur ner. 






18. Move potted plants to the outdoor window garden 
between spring-blooming plants and summer- 
blooming plants. 






19. Build a plant box to match the back -yard fence. 






20. Combine planters, green foliage plants and 

flowering plants into an attractive setting to 
enhance the beauty of the living room. 






21. Grov; plants under artificial light. 






22. Grow lilies for Easter. 

• 






23. Grow poinsettias for Christmas. 






24. Grow chrysanthemums for Thanksgiving. 






25. Develop a creative and attractiv .2 floral 
design which fits into my home situation. 






26. 






27. 






28. 






29. 






30. 







New horticultural skills 



By carrying on some of the suggested ornamental horticulture activities 
v/ithin your home, you will have an opportunity to learn and develop many new 
horticultural skills. 

Below are listed several skills which you may have an opportunity to 
develop. Uhen the activity has been accomplished enter the date in the *'Date 
Completed" column. Use the "Scope" column to indicate the number of times an 
activity was performed or the number of plants or seeds treated. 
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A- Plant propair^ation skills 



New horticultural skills 


Date 

completed 


Scope 


1. Sterllze soil. 

• 






2. Sterilize equipment. 






3. Mix. mediums. 






4. Prepare a medium for cuttings. 






3. Make cuttings. 






6. Make buds. 






7. Treat cuttings with hormones. 






8. Stick cuttings. 






9. Pot cuttings. 


• 




10. Dip bulbs before planting. 






11. Dip corns before planting. 






12. Treat seeds with acids. 






13. Pinch plants. 






14. Prune ornamental plants. 






15. Water plants. 






16. Prepare fertilizer solutions. 






17. Spray hormone solutions for blossom set. 






18. Inject hormones. 






19. Force flowers. 






20. Bring flowers into bloom. 






21. Prepare a seed flat. 






22. Prepare a germination media. 






23. Sow seeds (broadcast or rows). 
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New horticultural skills 


Date 

cornu le ted 


Scope 


24. Treat seeds (fungicides, scarification, 
stratification) . 






25. Label seedlings, cuttings and plants. 






26. Remove seedlings from seed flats. 






27. Pot seedlings. 






28. Select potting media. 






29. Mix potting media. 






30. Apply growth regulators. 






31. Make air layers. 






32. Remove air layers. 






33. Hasten maturity. 






34. Retard maturity. 






35. Pinch plants. 






36. Disbud plants. 






37. 






38. 






39. 






40. 







B* Floricultural skills^ 



New horticultural skills 


----- 1 

Date 

completed 


. - 

Scope 


1. Use a knife in making flower cuts. 






2. Use a shears in making flower cuts. 






3. Select and prepare the flower holder. 






4. Prepare the container. 






5. Prepare and arrange the right flowers and 
combinations for specific use. 






6. Recut steins. 






7. Trim flowers. 






8. Remove foliage under water. 






9. Boil and sear the stems. 






10. Wrap flowers. 






11. Arrange different designs. 






12. Locate and display flowers for ultimate 
attraction. 






13. Select proper tools. 






14. Use tools properly. 






15. Place flowers in containers. 






16. 






17. 






18. 







RECORDS AND REPORTS 



Record of Receiots 



Date 


Item 


Received from or sold to 


Amount 


• 




























































* 












































































































- 
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Labor Record 



Date 


- ~ ■■ M , ,,. 

Activity 


Hours 

worked 




• 














































































•> 
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Photos and News Clippings 







Record of Instructor's Visits and Individual Instruction 



Date 


Flans, conunents and rccomnendations of instructor 
























% 








• 
















• 
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FFA Leadership Record 

A. FFA Leadership (offices and ccniiniCCce memberships) 



Office or corrmittse 


-car and length of service 


Scope (local, district, state)! 






. 






















• 















































B, FFA Artivities (FFA contests, conventions and other activities) 



Date 


Activity 


Nature of participation and placins 
















• 






















































1 





C. FFA Cooperative Activities (group projects, FFA cooperation and coimunity 
projects) 



Date 1 Activity 



















































D, Other Leadership Activities (membership and offices in 4-H, church groups, 
classes, band and athletics) 

— - - ■ ■' ' 'HI 

Activity {Year and length of servlc 



Comnisuts 



Student Diary 



This diary should be used to keep Xv’eekly records of horticultural or ocher 
activities. A minimum of two entries per v:eek is suggested. 




Date 


Activities 1 


•- 














































i 

1 
























i 
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APPENDIX E 



ORNAMENTAL HORTICULTURE NEWSLETTER 
LETTERS TO TEACHERS REGARDING FIELD TESTING 






ERIC 



Olt'.VHeTv'lAL HOKIlCljUlRE NEWS I£1 TER 



Division of Agr.il ultorai Eoucation 
Dnivcrbity of Illinois 
Dd( ember 1966 



/- .^.>uL rbib iet.cer 

Sin-c this Is the first time you have rece.ived a newsletter roncerning the 
nrnamcP.t.c. - Horticulture Project, you may be interested to know what you may 
expe:t from it. 

Ourlng the past three months, the OrnaTrenta'i Horrit u'uure Project staff 
members have visited several departments of teaihers who attenued the institute. 

We thought you might be mterestad in what others are doing toward launching 
.>r!'ameT ra I h:»rr.ir-.i‘iiure programs in their schools. Also, we have received 
several comments on the laboratory exercises and source units from instructors 
who have used them in their teaching programs. 

If you have anything to share with others who are interested in ornamental 
hort -.culture , please send it to the Division of Agricultural Education and we 
will include it in the next newsletter. 

Activities being carried on by members of the Ornamental Horticulture Institute 

Bi ll Cinnamon of Briirif.ield has been discussing with his school board and 
superintendent of schools the possibility of a school greenhouse. 

Carroll Johnson of Pays o n is integrating ornamental horticulture into his 
Vo ':at tonal Agriculture XI course. .He has been accuir<ulariiig pots, stakes, and 
potting materials for work in ornamental horticulture. Mr. Johnson is using some 
shelves in the shop with an exposure to a window to do his rooting and plant 
growing. 

Ak Amib .);; High School Jim Becker intends to tes.'.'h ornamental horticulture as 
an integrated unic to all his students in vocational agriculture. He has acquired 
a growlux light to use in growing plants in the v *ational agriculture laboratory. 

Michae l Yocam of Pa.ola, Kansas , reported or NovtTT'ber 1 that he was using the 
curriculum materials developed last summer an.d that he was constructing a light 
••..haraber to conduct experiments on light and darkness. In an earlier letter Mike 
repor v.ed that he was in the process of clearing and fencing five acres of land 
f-or rr»rciculr jre . 'Pw'O acres wli.l be used for liner stock it.r&es and shrubs), 
one acr-: for orchard, and one acre for vegetable, production. A greenhouse, storage 
sreJ, fraires, and work room w.iil occupy about one- half acre and one-half acre will 
be used for turf plots. Tne local Rotary Club is furnishing Paola High School 
with ij.'^OO trees for lining out. Mike will reach an a5v»lt course on landscaping 
this winter. 

£'j S auer of Fishefr will inctgrate ornomenrai h^rt i .• ult ur^J i‘'ito the regular 
voiarionat agriculture -courses. He ha.s developed a simulated greenhouse in the 
shop w’hrte he can. regulate light and to some extent hun'idiry. Ed has his students 
designing landscapes and planting shrubs at private homes in Fisher. 
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'■' « in^ :;r Rj:x.'."jr: la Taking extensive .naig-.-s ir, r-ii, tacilirics for 

:.t*.h.Tg j !*d’! =Tiai n jrti- jirurc. *i» in i^s ^rJCcfe^ :>£ buiiJing a «choji- 
ar-^'!i' 0 ')jr. - using p'lssri^ oS hi?. . o-'ering n.dter ia i . He i.i a< ; jir.uid c mg pots, 

^ . -y.-d lining rqii LpiT-riiL. Mr. Hugging has a . i iniatdTintr! with tvo 

1“! w>. uh ti- is abl-i to cortrol iighc, huii.idiiy, and Len-parat ur* . Ibe 
•.1. Lir.fi. -.a r:u^p wjuid be wdrth idoUing jvar if you are in Mr. ‘^uggin’s area. 

t\-: F j rrej-. on, Dean F in.h is teaching oroon rnte. * bort i; ait ure as an integrated 
un4.r .n his r.-iguiar v.ncati 'ridV agriculture .lasses. He la.s baiit a .small plastlc- 
o’^eTciil f'ame »rhi-h he :alied a misting chamber. "He uses the mister off a 
Wind^"^ ■'/leaner bottle to mist the plants in the chamber. 

A lbert . I'lekc ri of D ixjn has used some of the sour.e jiits and laboratory 
eXer-.*Lses. He was p_eased v/irh the manner in which they helpei him teach the 
ateae. He has .i shelf built ir the shop with «in exposure to a window where the 
i.'fA • httptet mi-.moers ar.^ rooting plants and grownig .•r.nam'jnral s for sale. 

At “H I la G ro v e, R Okla M i rr.heil is teaching a separate coarse in ornamental 
horticuituie >.alied vycational ornamental horticulture to tenth and ele'xrenth 
graders. He ha*, ten students enrolled in the class, all of whom get their 
superv.sed exp^rien^.e programs on a local golf course that the class is responsible 
f.3r maintaining. Mr. Mitchell’s c.lciss is the result .rt working closely with the 
federall-y sp insured Work Study Program this summer. He has insralled a climatarium 
since this s.jimiier and has started to use an area of the school ground as a turf 
pl jt denrnnscration. 

Oorl of Roch ell e inten^is rp offer a separate course called ornamental 
horticulture to junLors and senLots for the second semester *jf this year. He is 
also inr-igrarlr'g ornamcrtal horticulturt’* into his .regular vocational agriculture 
classes at the S3phoin.rrs level. 



Bob Brown of DeKa.lb is in the process of moving iato a new facility and, of 
course, Is busy getting things oriented. He has purchased a climatarium for 
wlassr r.-»m propagation work. 

Rober t .Mills rep.jrts that his school system is expending and adding a 
vorat iona'i complex to th* present high school. TV.e vr^carionai agri'.ulture 
facility IS presently being j^mpieced and Mr, MiUj plans to move ir next semester. 
Mr. Mills will erect a plastic greenhouse and h-^tbeds after he is in the new 
faciilrv. He ha-s a.n eufoaati;- ..onrrolled germinaror, and plans to build a growth 
chamber. Mr. Mills •.■?. iccChirg ornamental horticulture as an integrated course in 
the regular va.acionsi agricul tur- program.. 



A t Al t >n 'Jr.na.nic.nial horticulture is taught tw.t groups in a course called 
suburba* living. Mr. .Eaglet )n i*, InvcStigat. iag th- possibility "tt plac ing boys 
for -rx expcrieri*:e in a r-ijrsery operated by the Sv.r.'.)ol district. 



At Liiu.>l n H igh S «.h03l b ob f)or:.b plans to teach ornamertal horticulture to 
his agri uiTural o.cupatioro ..lass of six students. Mr. Dorch is planning a two- 
>r thr-;- mv.it h leave >i ahsen-..e visit eastern Asia with a Ritary Club delegation 
a.ai, as r r.-suit, wi/i b-.iiLn ric, aroame.nt al hot t ii u 1 ture clashes late in the spring. 



Oswego will teaih ornamerital horticulture as an 
unit to freshmen and sophomores. Mr. f luegei is foceo with a problem of 



integrated 

having 



h -. S pupils £.t a 
3< ' "O' ^c.S 

old sch"'.:! M’’ . 
-tble to control 



!i«. w schocl and his riatiir.cai hot ticuitjT ^ f<sc:licir5 at 
t ^ r’'ap.sp:‘tt hiS students f^'o-n on>? to thf ocher, 

^-luegel has a plastic coverlid strurture in the. shop where 
light and heat > 



the old 
At the 
he is 



Article, about Or -la iic teal _H;.rt U'^ l Jn>t 

Dr.. Cayce Scarboiough, editor of Ihe. A>iri cultura l .Ed ucan or. Magazine , has 
informed us that an article describing the 1966 Ornamental Horticulture Institute 
at the I'n^versity of Illinois will b.r published in the February edition. 



Concnenis of teach ers. pr._ source units and labo r at ory exe r c i se s 



Tonments from teachers who ha'^e used source units and returned evaluation 
forms indicate that the units are helpful in teaching ornamental horticulture. 
Some teachers have r*-p"'tted on as many as eight source units or laboratory 
exercises. The suggestions w& are receiving are a great aid in helping us orient 
our efforts toward more effective assistance to you in y^ur ornamental horticul- 
ture programs. 



Ex tra copies of units and exercises^ 

We have approximately 25 extra copies of each of the source units and 
laboratory exercises- If you need addicional copies of these materials, they 
are yours for the asking as long as the supply lasts. 



l2/16/66psg 
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Division of Agriculture Education 
University of Illinois 
358 Education Building 
February 1 , 1967 



To: Teachers who v;ere enrolled in the Ornamental Horticulture Institute 

From: Paul Hemp, Institute Director 

Subject: Try out of student record book * 



If you have students who are carrying home beautification projects or 
other ornamental horticulture improvement projects, you may wish to make use 
of the enclosed planning guide and record book. This book needs to be tested 
in the field to determine its value as a student record. 

Use the tear sheet to order additional copies. If you order additional 
copies, you should plan to use them with students and report back to us 
your evaluations and suggestions by June 1, 1967. 



Tear_Sh^e£t 

Yes, I am interested in having my students use the Ornamental 
Horticulture Experience Program Planning Guide and Record Book 
during the spring semester, 1966-67. 

Please send me copies of the book to try on an 

experimental basis. 



S igned 

School 

Return to Paul Hemp, 358 Education Building, Urbana 
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UI^IVERSITY OF ILLIITOIS COLLFOE OF EID■U■CA.TIOI^T 



DEPARTMENT OF VOCATIONAL 
AND TECHNICAL EDUCATION 

EDUCATION BUILOINO 
URBANA. ILLINOIS 61801 
AREA CODE 217 333*0607 



August 19, 1966 



To; Teachers participating in the Ornamental Horticulture Project 
Subject: Distribution, use, and evaluation of source units 



Under separate cover I am sending you several source units which were 
developed this summer in the Ornamental Horticulture Institute. Within two or 
three weeks you will receive a shipment of student laboratory exercises to use 
in your instructional program. 

I hope you will be able to field*test these materials and provide us with 
evaluative information to use in refining and improving both the units and the 
exercises. A supply of evaluation sheets will be enclosed with each shipment 
you receive. As you review these materials and contemplate their possible uses 
please keep in mind these two points: 

1. No teacher is expected to teach all of the problem areas covered 
by these units. 

2. The source units are not a self-^contained teaching kit or teaching 
plan. They should help you plan the teaching of a particular problem 
area but additional ideas and information will have to be added to 
each source unit. 

Obviously, you are not expected to complete an evaluation form for a particular 
source unit or laboratory exercise until you have used the unit or exercise. 

To help you plan appropriate laboratory activities for your students I 
am enclosing a list of laboratory exercises which are soon to be sent to 
you. We have not attempted to identify the problem area which each laboratory 
exercise fits best. Again, it is your prerogative to use or not to use each 
laboratory exercise. 

I hope you have a successful school year and that the curriculum 
materials from the Ornamental Horticulture Project prove useful in your 
teaching. 



Sincerely yours. 




Paul Ev Hemp, Director 
Ornamental Horticulture 



Research Project 



PEHtnpm 



Enclosure 
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UNIVERSITY OF IXjLjZNOIS COLLEOE OF EDUCATION 



DEPARTMENT OF VOCATIONAL 
AND TECHNICAL EDUCATION 

EDUCATION BUILDING 
URBANA. ILLINOIS 61601 
AREA CODE 217 333>0607 



August 19, 1966 



To: Teachers who agreed to field-test ornamental horticulture materials. 

Subject: Distribution, use, and evaluation of curriculum materials. 



I was pleased to hear that you are willing to use and evaluate a 
number of source units developed in the Ornamental Horticulture Institute this 
summer. Under separate cover I am sending you the source units which are ready 
plus some evaluation sheets which you are to complete and return to me as soon 
as you teach the problem area. Since you may not choose to teach a particular 
problem area until late in the school year, the deadline for returning the 
evaluation sheets will be May 31, 1967. Of course, if you complete the evaluation 
sheets before that time I will appreciate receiving them. 

As you will discover, the source units are not complete teaching kits. 
You will need to draw on other resources to teach the areas covered. Also, 
the source units are really first drafts of the final product. Your assistance 
is needed in the revision and improvement of these units. 

The ornamental horticulture research staff is preparing a series of 
laboratory exercises for student use. About September 1, I will send you a 
shipment of these exercises along with some evaluation sheets. Please review 
these exercises and use as many of them in your teaching as you can. In 
return I hope that you will fill out an evaluation sheet for each laboratory 
exercise that you use. 

I appreciate your willingness to assist in the field testing and 
evaluation of these materials. If you have any suggestions regarding other 
ornamental horticulture materials which need to be developed, please write me 
about them. 



Sincerely yours. 




Paul Hemp, Director 
Ornamental Horticulture 
Institute. 



PH:sh 

enclosure 



UNIVERSITY OF ILLINOIS COLLEO-B OF EDUCATION 



DEPARTMENT OF VOCATIONAL 

AND TECHNICAL EDUCATION 

DIVISION OF AGRICULTURAL EDUCATION 

EDUCATION BUILOINO 
URBANA. ILLINOIS 61609 
AREA CODE 217 939<0B07 



By this time you should have received the source units. 



laboratory exercises, and evaluation forms which are available at this 
time. Teachers who attended the summer institute should have received 
31 source units and 16 laboratory exercises. Other teachers should 
have received 16 laboratory exercises and as many source units as 
requested on the checklist. 



If you do not have the materials which you requested or should 



have, please let me know. If you need additional evaluation sheets 
during the year, please drop me a card requesting additional copies. 



Sometime in October I hope to send you an additional shipment 



of laboratory exercises. I hope you will try out as many of these 
exercises with your students as possible. As soon as you have used and 
evaluated a source unit or a laboratory exercise, I would appreciate 
receiving a completed evaluation form so we can begin the Job of 
revising and improving these materials. 



September 13, 1966 



To Teachers Cooperating in the 
Ornamental Horticulture Project 



Subject: Curriculum Materials 



Sincerely yours. 



I 

Associate Professor 
Agricultural Education 




PEH:psg 
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APPENDIX F 

EVALUATION FORM FOR TEACHERS* SOURCE UNITS 
EVALUATION FORM FOR LABORATORY EXERCISES 
ORNAMENTAL HORTICULTURE INSTITUTE FORM 1 
ORNAMENTAL HORTICULTURE INSTITUTE FORM 2 
ORNAMENTAL HORTICULTURE INSTITUTE FORM 3 



FINAL REPORT FROMvPILOT SCHOOLS 



USOE PROJECT 6-1538-1-32 
Ornamental Horticulture 



EVALUATION’ FORM FOR TEACHERS* SOURCE UNITS 



1. Name of problem area 

2. Use of source unit; 

a. Number of class periods used in the teaching of this problem 

area 

b. Number of students taught 

c. Grade level of students taught 

3. What changes, additions, or corrections should be made in each of 

the following sections? (Use back of this page for additional comments.) 

a. Content or subject-matter outline 

b. Ways of starting problem area 

c. Suggested questions and answers 

d. Suggested laboratory exercises 

e. Student and teacher references and aids 

4. Should more subject matter (answers to questions) be included in this 

source unit? [ 

5. List the references which were most valuable to you and your students. 



6. What other suggestions do you have for improving this source unit? 
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7. Was this source unit your main source of help in teaching this problem 
area? . If not, what was your main source of help? 



8. Did you discover any additional teaching aids which should become 

a part of this source unit? (Examples --diagrams , check lists, charts) 



(Note: If you care to send us a corrected copy of this source unit which 

has your suggestions written in, please do so.) 



USOE Project 6-1538-1-32 
Ornamental Horticulture 



EVALUATION FORM FOR LABORATORY EXERCISES 



1. Name of laboratory exorcise 



2. Grade level of student using exercise 



3. Number of students who completed this exercise 



5. 



How much time was required to complete this exercise? Label your answer 
in terms of hours or days. 

Is this exercise appropriate for high school Instruction? 

Why? 



6. Did this exercise arouse and create interest in the subject covered? 



7. Was too much or too little material covered? 



8. Were explanations clear? 



How should they be changed? 



9. Were procedures well organized? 



How should they be improved? 



10. Should this exercise be revised and made available to other ornamental 
horticulture classes? 



Note to teacher Please complete one evaluation form for each exercise used 
or, if you prefer, duplicate this form and have each student evaluate the 
exercises they complete. 
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ORNAMENTAL HORTICULTURE INSTITUTE FORM 1 



Information Concerning the 1965*66 Program 
Conducted in Cooperating Schools 



1 . Name . 

2. Name of school 

3. Address of school 

4. Titles or separate courses taught Number Grade 

in ornamental horticulture enrolled level of students 

1 . 

2 . 

3. 

4. 

5. 

6 . 



5. Names of units or problem areas taught as a part of the regular vocational 
agriculture program. 



1 . 



2 . 



3. 



4. 



5. 



6 . 



7. 



8 . 



9. 



10 . 
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6. How many students received instruction in ornamental horticulture as a 
part of the regular vocational agriculture program? 




ORNAMENTAL HORTICULTLTIE INSTITUTE FORM 2 



Information Sheet Concerning 1966-67 Program 
to be Conducted in Cooperating Schools 



1 . Name 



2. Name of school administrator 



3. List titles of separate courses to be taught in ornamental horticulture 
during 1966-67. 

1 . 

2 . 

3. 

4. 

5. 

6 . 

4. What enrollment do you expect in separate ornamental horticulture courses 

during 1966-67? 

5. What enrollment do you expect in regular vocational agriculture classes 

in which ornamental horticulture is taught? 

6. What is the grade level of anticipated enrollees in ornamental 

horticulture during 1966-67? 

7. Give your complete teaching schedule or assigned duty for the 1966-67 
school year. 

Period 1 



3 

4 

5 

6 

7 

8 
9 



10 
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8. Indicate the problem areas you plan to teach during the 1966-67 school 
year by listing the course in which each area will be taught. 

Name of course in which 

Name of problem area area is to be taught 

1. Selecting growing mediums 

2. Potting plants 

3. Plant growth and development 

4. Propagating plans asexually 

5. Selecting and using plant growth 
substances 

6. Propagating plants sexually 

7. Sterilizing soil 

8. Constructing special structures 

9. Transplanting seedlings and cuttings 

10. Propagating greenhouse plants 

11. Growing lilies for Easter blooming 

12. Controlling light, temperature, and 
humidity in a greenhouse or 
climatarium 

13. Arranging bouquets and floral pieces 

14. Judging flowers 

15. Storing and caring for cut flowers 

16. Sodding lawns 

17. Establishing a lawn by seeding 

18. Renovating lawns 

19. Maintaining an established lawn 

20. Container plant production 

21. Cultivating, fertilizing, mulching, 
and watering nursery plants 
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Name of problem area 



Name of course in which 
area is to be taught 



22. Planting, transplanting, pruning 
and training nursery crops 

23. Establishing and preparing a 
nursery site 

24. Source of planting stock 

25. Using hotbeds, cold frames, 
and latch houses for nursery 
development 

26. Cultivating and mulching trees 
and shrubs 

27. Identifying trees and shrubs 

28. Selecting and buying trees 
and shrubs 

29. Fertilizing trees and shrubs 

30. Landscaping maintenance timetable 

31. Developing landscape design 

32. Developing plot plans, construction 
plans, and planting plans 

33. Building terraces, pools, *and ponds 

9. List training stations you plan to use in 1966-67. 

(Examples: greenhouse, nursery, golf course, estates, etc.) 
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ORNAMENTAL HORTICULTURE INSTITUTE FORM 3 



Evaluation of Ornamental Horticulture Institute 



Rate the following Horticulture 200C instructional areas in order of 
value to you in starting a new program or improving your present program. 
Use the following rating scale: 1. highly valuable; 2. moderately 

valuable; 3. slightly valuable. 

Value Area Comments 

Plant propagation 



Greenhouse management 



Nursery management 



Turf management 



Arboriculture 



Ornamental gardening and landscaping 



Rate the following areas that were covered in VOTEC 459G according to 
their value to you in starting a new program or improving your present 
program. Use the same scale used in Item 1. 

Value Area Comments 

Mr. Stedge*s presentation 



Danville field trip 



Chicago field trip 



Committee work on skills and problem areas 



Value 



Area 



Comments 



Development of source units 
(term project) 



Handouts 



Corsage and floral arrangement 
demonstration 

Sessions on: 

Course of study 



Teaching outlines and source units 



Laboratory exercises 



Teaching aids and references 



Facilities and equipment 



Ornamental horticulture experiences 
programs 

3. What were the most valuable parts of Horticulture 200? 



4. What were the least valuable parts of Horticulture 200? 



5. What were the most valuable parts of VOTEC 459G? 



6. What were the least valuable parts of VOTEC 459G? 



7. What suggestions do you have for improving the organization and conduct 
of the University of IlTinuis Ornamental Horticulture Institute? 
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8. Would you be willing to attend a one-day follow-up meeting of institute 

participants if this meeting were held in May or June 1968 and your 
travel expenses were paid? - 

9, Use the space below to write any further comments on either Ornamental 
Horticulture 200 or VOTEC 459G. 
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FINAL REPORT FROM PILOT SCHOOLS 
ORNAMENTAL HORTlCl'LTl’RE RESEARCH PROJECT 



1. Name 2. School 

3. Number of students enrolled in separate horticulture courses taught in 

your school • 

4. Number of students enrolled in regular vocational agriculture classes 

who received instruction in ornamental horticulture • 

5. Number of "student periods" of instruction in ornamental horticulture 

provided in your school during the 1966-67 school year. A "student period" 
is defined as one student receiving one period of instruction at school. 
Multiply the number of students taught tines the number of periods of 
instruction each student received to obtain this answer . 

6. Of the total "student periods" of instruction reported in Item 5, how 
many were provided at each of the following grade levels? 

9th 12th 

10th ’3th 

llth 14th 

7. Number of students involved in placement-employment programs at ornamental 

horticulture training stations - Duration of these programs 

^n weeks • 

Names of training stations used. 



8. List major items of ornamental horticulture equipment and teaching materials 
purchased this year. Include laboratory equipment, books, supplies, and aids. 



o 

ERIC 
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9. Changes or inprovements in facilities and land laboratory. Report additions 
or improvements made in physical facilities or land laboratory plots. 



10. Report school service or community service projects accomplished this year. 
Examples: Growing plants in the school, landscaping a park area, or 

planting trees for local residents. 



11. List titles of ornamental horticulture courses or meetingf taught to 
adults. Give titles, number of meetings, and enrollment figures. 



12. Other changes made in your program. List any changes in curriculum, 

facilities and equipment, or teaching procedures which you made this year 
and were not reported elsewhere in this questionnaire. 
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13. Plans for 1967-68. Briefly, describe how the ornamental horticulture 
program in your school will be modified or changed next year (1967-68). 



14. Rate the following factors (first, second, third, etc.) according to the 
influence they had in shaping your ornamental horticulture program for 
this year: 

Community need. 

Pressure from school board and administrators. 

Curriculum materials received from ornamental 

horticulture project. 

Assistance from local industry. 

Instruction received in Horticulture 200 last summer. 

Instruction received in Votec 459 last summer. 

Contacts and interactions with other teachers at 

the summer institute. 

My personal interest in horticulture. 

Extramural courses taken (list). 

Other factors (list). 

Other factors (list). 



15. List the major inhibiting factors which kept you from accomplishing more 
in ornamental horticulture than you did in your school this year. 
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16. What could state staffs in agricultural education at teacher “training 

institutions do to get more programs in vocational ornamental horticulture 
started in high schools of the midwest? 



Return this form to Paul Hemp, 358 Education Building, Champaign, Illinois 61820, 
before June 1, 1968. 



ll/13/67pjt 



